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EDITORIAL 


THOUGHTS ON THE SPAN OF LIFE 


IT is said that statisticians, the men who juggle with signs and figures, can use 
their pawns to prove or disprove at will. They can demonstrate that something 
which is, is not and, if their fancy pleases, something which is not, is. They can 
prove that some things which previously have been accepted as fact are mirages or 
illusions which have been born of a perverse inco-ordination of the untutored 
brain’s mental mathematical processes. 

The science of signs and figures has made a great impact upon the way of life 
and philosophy of the human race, and it is the more remarkable because it is far 
beyond the comprehension of the majority of men even when delineated in the 
simplest form. It is like a religion for the less one knows of the basic precepts 
from which it flows the more devout and faithful is the support and ready 
acceptance engendered. For instance, it has been the custom to assess the value 
of a therapeutic agent by estimating the percentage of patients that benefit or 
survive. If four patients are submitted to treatment and three survive it has been 
the usual practice to indicate the survival rate as being 75 per cent. Not so the 
statisticians, they can and will manipulate the numerals, with a dexterity equal to 
that of a chemist who with casual nonchalance casts his benzene rings into the air, 
and prove that such a simple method of computation is as expressed so vividly in 
ancient Euclid textbooks: “ Reductio ad Absurdum ”. 

There is one proposition on which the statisticians and ordinary men seem to 
be in complete agreement, and juggle with the figures as they will the mathe- 
matical experts cannot deny that the number of people who survive beyond the 
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allotted span is increasing steadily. Another striking feature of his phenomenon 
is that the majority of these “old” people seem to remain remarkably fit, and 
walking sticks, crutches and invalid chairs are not very obvious sights on the 
roads. In cogitating on these matters it might be useful to consider if there is 
any evidence that the domestic animals are following suit and holding on to life 
with similar tenacity. Dogs and cats live and eat almost as their masters and 
likewise they are subject also to the stress and strains of the modern world. There 
are no actuarial figures to support the idea, but it would appear that modern dogs 
and cats live longer than their ancestors did. It may be that the prophylactic 
measures against virus infections, which have met with such success in recent 
years, have played a part in extending the span of life. The ill caused by the 
specific pyrexial infections of youth is measured also in more insidious ways than 
by death. Recovery may appear real, but in many cases it is incomplete for vital 
organs such as the heart, liver and kidneys may suffer irreversible damage. These 
structures like all other parts of the body are blessed with great reserves of function 
and power, but this is not inexhaustable. Whilst damaged organs or tissue may 
function quite efficiently for long periods, by virtue of their latent reserve of 
strength, the residual healthy tissue must work under some degree of strain and 
this is not conducive to long and healthy life. The efficiency of a fire is not duly 
proportional to the quantity of fuel which it consumes. Poor quality coal or coke 
can defeat the efforts of the most expert stoker. It will choke the flues, corrode 
the bars and reduce the output of energy. Smaller quantities of selected fuel 
ensure a clean fire, a lasting fire and enhance the flow of heat and energy. The 
same principles hold good as regards the efficient metabolism of the animal body. 
The shortages of the 1914-18 war period compelled recognition of this fact and led 
to a revolution in the Nation’s manner of feeding thereafter. The days of second 
helpings of great plates of rich animal protein and stodgy carbohydrate were no 
more and lighter and more varied meals became the order of the day. Diet 
became a subject for intense scientific research, and the knowledge gained was 
utilised and put to severe test during the Second World War and with great 
success. There can be no doubt that this change in feeding habits has played a 
part in the lengthening of the span of life and the relative good health of the aged. 

The notion that the span of life of the domestic pets has likewise increased, 
as also their general health and fitness, makes one wonder if the alterations in their 
diet, which have occurred in parallel with those of man, have been a potent factor 
in this change. In the past animal diets were assessed very largely by the measure 
of quantity. Dogs, especially, were stuffed with carbohydrate. They were 
satisfied and content and waxed fat like their masters. Their livers, the lynch pin 
of digestion and assimilation, worked at high pressure and the strain was reflected 
in other parts. A dog of 8-10 years of age was an old dog and he often showed 
his age in his white nose and shaky legs. At the present time many dogs of 12-15 
years and more of age look and are extremely fit and well. The conquest of 
certain hazards which can be attributed to disease in early life must be taken into 
account in any study which concerns the lengthening of the span of life, but there 


can be no doubt that in dogs as in man altered methods of feeding have played 
the principal role. 
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INTRADERMAL TESTS ON PIGS WITH 
ANTIGENS PREPARED FROM TRICHINELLA 


SPIRALIS AND ASCARIS LUMBRICOIDES* 
By E. J. L. SOULSBY, M.A., Ph.D., M.R.C.V.S., D.V.S.M. 
Department of Animal Pathology, University of Cambridge 


Introduction 


SCHWARTZ and MacIntosh (1929) showed that pigs experimentally infected 
with 7. spiralis developed a marked skin hypersensitivity to the homologous 
antigen. Later, however, Schwartz et al. (1930) stated that pigs not infected with 
T. spiralis not infrequently showed marked skin reactions to a trichina antigen. 
The use of high dilutions of antigen to eliminate these erroneous recations was 
suggested by Augustine and Theiler (1932) and using such an antigen Lichterman 
and Kleeman (1939) demonstrated that an intradermal test for trichinosis could 
be used with an accuracy of 97 per cent. 

Spindler and Cross (1939) and Spindler et al. (1941) carried out an extensive 
survey of the use of skin tests for the diagnosis of trichinosis in swine and found 
that uninfected animals could react, and further that infected animals may fail 
to react. 

Baron and Brunner (1942) have indicated that an antigenic relationship exists 
between A. lumbricoides and T. spiralis, and it would seem desirable to know 
whether marked sensitization of pigs to Ascaris could also sensitize to T. spiralis. 
As far as can be ascertained no extensive skin tests with 7. spiralis have been 
made on pigs in Great Britain. The present report records the results of such 
tests made in parallel with skin tests with an A. lumbricoides antigen. The 
results of skin tests in pigs sensitized to the latter parasite have been recorded 
previously (Soulsby, 1957). 

TABLE | 


Frequency distribution of the reactions occurring in Pigs to the intraderma 
injection of 7. spiralis and A. lumbricoides antigen. 


Reations T.spiralis Antiyen A.lumbricoides Antigen 
u tive 103 37 
_ (28) (9) 
Wheal or purple area 4 24 
5 mm to 9 mm in diameter QQ) (13) 
Wheal or purple area 1 39 
10 mm to 19 mm in diameter (6) 
Wheal or purple area 1 8 
20 mp and over in diameter Qi) 
Delayed reaction - 1 
i. 109 109 
= (29) (29) 


The figures in parenthesis indicate the animals 
infected with Trichuris suis. 


* This work was carried out at the City of Edinburgh Abattoir, Gorgi inb 
during the years 1949-1951. “ ee 
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Materials and Methods 


Pigs. Tests were made on bacon weight pigs which were due for slaughter 
within 24 hours. 

Antigens. T. spiralis antigen was prepared as a 1-1000 Saline extract of 
dried and pulverised larve which were obtained by digestion from heavily infected 
laboratory animals. Extraction was carried out for 3 days at 4°C. Following 
centrifugation the supernatant fluid was filtered and stored at -10°C. A. 
lumbricoides antigen was prepared as described by Soulsby (1957). 

Injections. The T. spiralis antigen was injected intradermally in 0.1 ml. 
amounts into the loose skin at the base of the left ear. The right ear being 
similarly used for the Ascaris antigen. The reactions were observed 20 minutes, 
60 minutes and 18 hours after the injections were made. 

Post-mortem. All pigs were numbered and slaughtered individually when 
the carcase and viscera were examined as follows. 

Samples of muscle from the crura of the diaphragm, tongue and larynx were 
taken from each carcase. Three portions from each sample were examined in a 
compressorium under a low powered microscope. The remainder of the muscle 
sample was divided into two portions, one of which was retained and the other 
bulked with the other half portions. The bulked sample was minced and then 
digested for 24 hours at 37° C. in 0.4 per cent pepsin and 0.3 per cent HCl. After 
digestion the material was allowed to sediment in a Baermann apparatus. Samples 
were examined for 7. spiralis larve. Since no T. spiralis infection was found it 
was unnecessary to carry out separate digestion of the muscle samples retained. 

The rest of the carcase and viscera were examined in detail for evidence of 
infection with A. lumbricoides and other helminths. The method of examination 
and the criterion used have been previously recorded (Soulsby, 1957). 


Results 


The type of reactions which occurred with both antigens were the same as 
previously recorded for A. lumbricoides antigens (Soulsby, 1957). 

Skin tests were made on 109 pigs, the results of which are summarized in 
Table I. 

None of the pigs examined were infected with T. spiralis. Table I indicates 
that only 6 pigs out of 109 displayed any reaction to the Trichina extract and 4 
of those showed weak reactions. In all cases where a reaction to the T. spiralis 
antigen occurred, a marked reaction (20 mm. and over) occurred with the Ascaris 
extract. Twenty-nine of the pigs examined were infected with Trichuris suis, but 
only one of these pigs reacted to the Trichina antigen. Several of the animals 
tested were infected with @sophagostomum dentatum and/or Metastrongylus spp., 
but these infections did not appear to influence the incidence of reactions. 


Discussion 
The failure to find any pigs infected with 7. spiralis would suggest that the 


incidence of trichinosis in pigs in this area was low, if not of negligible pro- 
portions. The presence of positive skin reactions in 6 of these pigs might be 
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interpreted as indicating a low degree of infection, but since those reactions 
occurred in pigs which showed a marked response to the Ascaris antigen it is 
considered that the reactions to the 7. spiralis antigen represent a cross reaction 
between Ascaris and Trichinella. That this can occur has been demonstrated in 
humans by Baron and Brunner (1942) and has been further demonstrated by 
Sprent (1951) using anaphylaxis in the guinea pig. 

Spindler and Cross (1939) have postulated that false positive reactions in 
Trichina-free pigs may be due to three factors, namely, that muscle larve have 
not progressed to a point where they would withstand artificial digestion and 
hence detection, that the consumption of non-viable 7. spiralis \arve over a long 
period may induce weak positive reaction and that infection with related parasites 
might sensitize to the T. spiralis antigen. 

It had been shown by Augustine and Theiler (1933) that skin sensitivity may 
be evident as early as 10 days after infection with T. spiralis and Trawinski and 
Maternowska (1933) have demonstrated that such larve, though being destroyed 
by digestion, are detectable by microscopic examination. In the present investiga- 
tion no such larve were found and this consideration is deemed inapplicable. 

Avera, Yow, Harrell and Fowler (1946) were unable to induce positive skin 
reactions in guinea pigs and rabbits by repeated feeding of dead T. spiralis larve. 
Since no trichinosis was found in the pigs tested in this area the chances of live 
pigs acquiring infection from swill would appear to be extremely small and the 
acquisition of sensitization by non-viable larve remote. 

The presence of related helminths such as Trichuris suis did not sensitize the 
pigs to the T. spiralis antigen. This is contrary to the findings of McCoy and 
Miller (1931) and McCoy ef al. (1933) who observed many positive reactions to a 
Trichinella antigen in children and adults infected with Trichuris trichiura only. 
These authors did not carry out parallel tests with an Ascaris antigen so that one 
is unable to disagree completely with their findings. 


Summary 


Of 109 trichina free pigs tested with an antigen prepared from T. spiralis 
larve 6 showed positive reactions. These occurred in animals which showed a 
marked skin reaction to an A. lumbricoides antigen and it is considered that 
marked sensitivity to Ascaris may confer some degree of sensitivity to Trichinella. 
The presence of T. suis did not produce sensitization to the trichina antigen. 
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NEMATODIRIASIS 


By H. E. BYWATER, M.R.C.V.S. 
West Ham 
Historical. 

NEMATODIRUS infestation in lambs has been recognized at least since 1923, 
but it did not constitute a serious problem until 1943, when many deaths in lambs 
were attributed to this parasite. In 1951 something approaching an epidemic 
occurred in the North of England and on the Scottish borders, when the 
mortality was estimated at 10-12 per cent. in affected flocks. 

Since 1951 outbreaks of Nematodirus infestations have been reported in 
practically every county, especially where ley farming, which permits heavy 
stocking, is practised. 

A:tiology. 

The species of the genus Nematodirus which have been observed in Great 
Britain are :— 

N. battus. 
N. fillicolis. 
N. spathiger. 

Deaths have been attributed to the first two in the order above, the third 
having only been observed in small numbers. 

The genus Nematodirus displays marked differences from other tricho- 
strongyles. The adult worms measure about one inch long and tend to congre- 
gate into clumps when infestations are heavy. The egg is unusually large (180p 
x 80,,) and thick shelled containing a small number of cells (Thomas, 1956). The 
hatching stimulus appears to be heat, as the larve do not leave the eggs until a 
temperature of 24° C. is reached (Cameron, 1951). 

Nematodirus eggs have shown great powers of resistance to adverse condi- 
tions, being able to withstand severe winter weather for considerable periods 
(Greig, 1951), and have remained viable in dried feces for up to twenty months 
(Boulenger, 1915). The infective larve retain their cuticles until ingested, and 
reach maturity within the host in 2-3 weeks. 

Method of Infestation. 

The main source of infestation is from pasture contaminated by the previous 
year’s stock (Thomas, 1956). Larval counts carried out in the North-East 
of England in the Spring of 1955 show that the number of larve per pound of 
pasture build up rapidly under suitable conditions (Stamp ef al., 1955). 


TABLE I. - ie Pas 
Variation of Pasture Contamination, April/July, 1955 
Date -- Nematodirus Larve /Lb. Pasture 

ee a SS Seo Bae Slight 20 
May 2 i a ees eee 
May 10 ~ ... yeh a re os 170 
May 24 ve is i ia viel ‘90 
June 12 Ls a . aa 70m 70 


July 3 mo aul m7 be alas 15 . 
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The climatic conditions which accompany the sudden increase shown by the 
foregoing table seem to be warmth and humidity. My own observations support 
this, and I have remarked that either prolonged light rain or a heavy fall of short 
duration will increase infestation markedly. 

Worm egg counts which were carried out through the autumn and winter of 
1955-56 show that adult sheep carry Nematodirus worms through the winter and 
are responsible for pasture contamination. 


TABLE II. 
Presence of Nematodirus Eggs (1955-1956). 


Date Animal District Nematodirus E.P.G. 
August 9 Lamb Brecon 200 
August 30 Hogg Cumberland 900 
September 10 Hogg Cumberland 200 
November 21 Ewe Shropshire 250 
January 18 Ram Warwick 50 
January 18 Ewe Warwick 250 


Nematodirus Infestation in Lambs 


Occurrence. 

The most dangerous pasture appears to be a three-year ley. In my experi- 
ence, outbreaks from these pastures have been more virulent than from any other 
type. Permanent pastures also can be highly infective and, due to the extreme 
resistance of the eggs, pastures remain infective for a maximum of twelve months 
(Taylor, 1955). 


Clinical Symptoms of Infestation. 


After a 14-21-day incubation period lambs appear depressed, lose “ bloom ” 
and become unthrifty (Thomas, 1946). Diarrhoea spreads rapidly through the 
flock 2-14 days later, becoming progressively more profuse. The lambs rapidly 
become dehydrated and deaths occur over the following 2-4 weeks. 


Post-mortem Lesions. 


The carcase is generally dehydrated, and signs of diarrhoea are present. Acute 
inflammation of the alimentary tract was found in about half the cases examined 
by Kingsbury (1953). Shortly after death, degenerative changes similar to those 
of Pulpy Kidney disease have been noticed. 

In general, the post-mortem lesions in cases investigated have been similar to 
those produced by other forms of acute parasitic gastro enteritis. 


Effect of Varying Infestations. 


Thomas and Stevens (1956) considered that a worm burden of 10,000 
Nematodirus was diagnostic on post-mortem examination. The following table 
of worm egg counts has been compiled from experience and has proved a useful 
aid to prognosis : — 
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Eges/Gramme of Faces Effect 
50- 200 Will cause ewes and hoggets to scour in the autumn 
and winter. 
200- 500 Will cause lambs to scour in the spring and early 
summer. 
800-1200 Is generally fatal when occurring in the early part 


of the season. 


Control of Nematodirus Infestation 
By Management. 


Various authorities have pointed out that Nematodirus infestation can be 
controlled by rotation of grazing and, while this is possible in many cases it is 
impracticable because of the long period over which a pasture can remain 
infective. 


By Dosage. 


A number of drugs have been investigated in connection with the treatment 
of Nematodirus. Kingsbury (1953) carried out trials with Carbon Tetrachloride, 
Tetrachlorethylene, Copper Sulphate/Nicotine, Phenothiazine and Hexa- 
chloreethane. Of these, Hexachlorcethane proved to be of some value, but only 
a very moderate clearance (50 per cent) was achieved with a high dose rate (25 
grammes). This drug has been tested under field conditions and appears to be 
of little practical value. It is possible that routine heavy dosing (30-40 grammes) 
might be of some use in reducing the burden carried in ewes and hoggets, and 
thus reducing pasture contamination. 

Phenothiazine has proved to be of no value in this condition. Even at 
greatly increased dose rates Nematodirus remains unaffected (Hignett, 1956). The 
piperazine salts have proved disappointing also. 


Development of Nemadis 


Preliminary work indicated that an effective treatment for Nematodirus 

should satisfy three requirements. 
(1) The worm clearance should be over 75 per cent. 
(2) The action should be non-irritant and preferably demulcent. 
(3) The physiological effect to be tonic rather than depressive. 

The chlorinated hydrocarbons appeared to provide the best approach and 
a series of trials were carried out to assess the value of some members of this 
group of drugs. In 1954 one particular compound showed promise when pre- 
sented as an emulsion. 

A development of this compound designated as N.35,* which was an emul- 
sion of purified chlorinated aliphatic hydrocarbons with trace element minerals, was 
evaluated in 1955 in trials which covered 620 lambs in the North of England and 
Wales. With some modifications a formula was developed which satisfied the 
three specified requirements. 


* This compound has been registered under the name NEMADIS. 
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Nemadis in the Field, 1956 


During May, June and July, 1956, approximately 47,000 lambs were dosed 
with Nemadis in Shropshire, Hereford, Radnor, Anglesey, Yorkshire, and on the 
Scottish border. 

In the majority of cases diagnosis was based upon inspection and a previous 
history of Nematodirus infestation. A considerable number, however, were con- 
firmed by fecal examination. 

Nemadis was found to be effective in controlling Nematodirus infestations. 
When dosage was carried out before scouring had become general no further 
symptoms occurred. In those cases in which scouring had become general, 
diarrhoea ceased within 2-3 days of dosing. 

Nemadis has also been found to be valuable in the treatment of intestinal 
parasites other than Nematodirus. 

In flocks in which Helminthiasis had been diagnosed clinically and confirmed 
by egg counts an improvement was registered in all cases. 
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DISEASE VIRUS IN COLD BLOODED ANIMALS 
By S. H. QURESHI, G.V.Sc., M.S., Ph.D. 
Government College of Animal Husbandry, Lahore, West Pakistan 


A HIGHLY infectious disease of chickens, Newcastle disease, was shown by 
Doyle (1927) to be caused by a filtrable virus. Newcastle disease virus is resistant 
to temperature changes, drying or putrefaction. Numerous attempts have been 
made to grow the virus in hosts other than the fowl, and infected hamsters, 
monkeys, rabbits, ferrets and mice show symptoms of involuntary motor disturb- 
ances, excessive salivation, pharyngeal paralysis, general paralysis and death. 

In view of such a wide range of host specificity it is possible that experiment- 
ally induced alterations in the virus may also occur in nature. This view has been 
supported by the reported occurrence of subclinical forms of the disease in poultry. 
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The possible propagation of certain viruses in cold blooded animals has been 
attempted, and Reagan and his coworkers (unpublished work) were unsuccessful 
with polio-virus in goldfishes. In view of the resistance of Newcastle disease 
virus, its well adapted host parasite interrelationship and some other peculiarities 
the author decided to make an attempt to test the behaviour of Newcastle virus in 
goldfishes, garden snakes and turtles. The results of these experiments are dis- 
cussed in the present paper. 


Materials and Methods 


Apparently healthy and strong goldfishes (Carassius auratus), garden snakes 
(Thamnophis sirtalis) and baby turtles (Graptemya geographica-Lesuerr) were 
used. They were purchased from the market and kept for about a week under 
observation in the laboratory in order to allow them time for readjustment 
to the new surroundings and management before using them in these experiments. 
The fishes and the turtles were kept in glass jars and dishes covered with lids of 
iron and wire netting. They were fed on proprietary foods and green vegetables. 
The snakes were kept in specially constructed small experimental animal cages 
and fed mostly on earthworms. 

The virus used in these trials was California strain No. 11914, subculture 
24/25 (E. titre 10-65) obtained from the Bureau of Animal Industry, U.S. Depart- 
ment of Agriculture, Washington, D.C. From 0.05 to 0.1 cc. of the virus was 
injected intracerebrally. The inocula (for animals or eggs) used were checked 
for sterility on blood agar plates and modified thioglycollate (liquid) media. 
Smears from infected eggs were also examined, and a 10 per cent saline suspension 
of the brain of experimental animals was usually checked in 10-day embryonated 
eggs for the detection of the presence of the virus. Later, antibiotics were added 
(penicillin 500 units/cc. plus streptomycin 0.1 mg/cc.) to egg inocula when 
necessary. 

For comparison of results an equal number of untreated control animals was 
maintained under similar conditions, but in separate containers. No controls 
were maintained in the experiments with snakes. 


Experimental and Results 


Experiment No. 1. Goldfishes: Fourteen fishes were infected with 0.1 cc. 
of a highly virulent strain of Newcastle disease virus designated as Cal. str. 
No. 11914 subculture 24/25 (E. titre 10-65). Out of these two died in 48 and 120 
hours respectively after the infective dose. Brain suspension from these two 
cases were inoculated into 10-day embryonated eggs with negative results 
(Table I). This suggests an abrupt change in the virulence of the virus for these 
animals. 

Snakes: Three snakes were infected with 0.1 cc. of virus. As they did not 
show any sign of ill-health for more than 2 weeks after infection, a second dose of 
the virus was given 20 days after the initial one. Twenty-four hours after the 2nd 
virus dose one of the snakes looked abnormal (it lay on its back most of the time, 
was off its feed and showed peculiar movements of the head) and died during the 
day. Five embryonated eggs were inoculated with a 10 per cent brain suspension 
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of the snake. One embryo died after 48 hours’ incubation, while the other four 
survived for more than 96 hours (Table I). The material was sterile on cultural 
examination and the cause of death probably was not due to Newcastle disease 
virus. 


TABLE 1 
Showing the Results of Inoculations of neds Disease Virus in Cold Blooded Animals 
Exp.| G Anime? Results of Result of Egg Inoculation noculum | RMAPRKS. 
No.}| R ao Infection tarility 
©} no. used | D] S P | No. [Period & of embryos | CT] Test 
U (hrs) | Used | died in hours AN ] E 
dl 2 | 48] 72 | 96 
4. 14  G. fishes 1 144 48 & £ 3 °:s 2 Ss 
(12) brs. 
2 (2) 1 1 120 3 a @ & 2 Ss N N 
hrs. 
1 Snakes 1 2 48 5 x 1 xX X S N N Died 48 
(3) hrs. brs. after 
2nd ihject- 
ion of 
virus. 
1 Turtles 1 2 5 ».¢ Ss 
3) wks. 
2 3) 1 2 96 & ¢ & & F S N N_ Paralytic 
hrs. before 
death. 
3 (3) 1 2 48 a S N N 
hrs. 
a Turtles 2 8 2h 5 x 2 7 3 Ss N N NDV=9. 06cc. 
10 hrs. 
2 10 1 7 2s 5 a ee S N WN _ NDVs0.1ec. 
hrs. paralytic. 
3 (10) Nil 10 - - Controls. 
48(5) (i) B/So-L> Incordina- 
111, By (10) G & Divided into two portions tion para- 
72(1) (14)B2/Lo lysis and 
moving in 
48(2) KX xX X X X - - - circle. 
B (6) > 3 
fs (1) 6 xX 2&4 X 2. 2. =o 
B/S Lp iat 2 1 72hre. - - 2- - - - - - --do-- 
120hrs. 5 a2 5 2% &@ S N N 
1. AN = Animal inoculum 9. L, = Line 2 (Turtle to eggs to turtle) 
2. B, = First passage in turtles 10. N= No growth on cullure media _ 
3. B, = Second passage in turtles 11. P) = Period of survivor after infection 
4. C = Contaminated 12. S = Survived 
5. CT = Normal controls 13. S3;_ = Thrice passage through embryonated 
6. D = Died eggs before the second passage in 
7. E = Inoculum for eggs turtles 
8. L, = Line 1 (Turtle to turtle) 


Turtles : Nine animals were used in this trial and arranged in groups of three. 
In the first group, one turtle died suddenly 3 weeks after the infective dose was 
administered, and was not examined for virus. It was assumed that the period 
was long enough for the virus to survive (Table I) in the brain of these animals. 

In the second group one turtle died on the Sth day following the infective dose. 
Brain suspension from this animal inoculated into 8 embryonated eggs killed 
3 embryos after 24 hours and another 4 after 48 hours. The virus has, 
therefore, survived in the brain tissue of this animal for 120 hours or more with- 
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out any apparent change in virulence. The material collected from a dead turtle 
of the third group was not used for other tests as it was contaminated (Table I). 

The data presented in Table I indicates a trend encouraging the further study 
of the virus in turtles. In subsequent experiments turtles only were used. The 
fishes and the snakes were excluded. 

Experiment No. II. This consisted of 3 groups of 10 turtles each. Out of 
these one served as control group while the other two were infected intracerebrally 
with 0.06 and 0.1 cc. of virus respectively. 


TABLE 2 
Titration of Virus from Turtles 


DILUTIONS REMARKS 
-1 -2 -3 % 5 -6 | (death of embryos at 
10 10 10 10 10 10 2 hours intervals). 
2 96 
Virus v3} ¥3\93| v3] v5] a5) * 4 2% 
Serum + (NDV) 0/3 0/3 | 0/3 a = ou 
Serum = (NDV) - - | 3/3 34 3/3 | 173 — a a 


Numerator denotes number of embryos died 
Denominator denotes number of eggs inoculated 
Serum + (NDV) denotes Newcastle disease positive 
Serum — (NDV) denotes Newcastle disease negative 

Three turtles died in this group after artificial infection, and the results 
obtained were in general agreement with those reported for the first experiment. 
Further, no difference between the two treatments (treatment with smaller or larger 
doses) was noted. Three turtles died in both the infected groups, usually on the 
second or the third day post-infection, and the materials collected from these cases 
on being inoculated into 10-day embryonated eggs proved to be infective. Thus 
the presence of viable virus in the brain of the infected turtles for 2 to 3 days or 
longer was shown by the reaction in the embryonated eggs. No deaths occurred 
in the control group. 

Experiment No. III. Notwithstanding the fact that no appreciable difference 
in the infectiveness of the virus was demonstrable in the previous experiment 
following the use of large doses, it was considered desirable to concentrate the 
virus to be used in the present experiment (Exp. III) by centrifugation for 14 hours 
at 42,000 r.p.m. in Spinco ultracentrifuge. 

The procedure in the third experiment was modified. First the virus used 
in these trials was concentrated by ultracentrifugation, so that the quality of the 
inoculum can be reduced (to 0.02 cc.) to suit the small size of the turtles heads. 
Secondly, the controls were also inoculated intracerebrally with an equal amount 
(0.02 cc.) of isotonic salt solution with a view to minimizing the effects of the 
liquid or the mechanical shock to the brain tissue of the experimentally infected 
animals. Thirdly, the experimental animals as well as the controls were exposed 
to temperature shock for 2 hours daily in a water bath maintained at 38° to 40° C. 

Initially 10 turtles were inoculated intracerebrally with 0.02 cc. each of the 
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concentrated virus. An equal number of controls was maintained which were 
also injected with 0.02 cc. each of isotonic salt solution intracerebrally. 

One of the controls died the day following the inoculations while the rest of 
the nine remained normal in appearance during the period of investigation. 

Five out of the 10 infected turtles died in 48 hours and another one, the 
sixth, in 72 hours after the inoculation of the infective dose. The remaining 4 
infected turtles remained normal in appearance during an observation period of 
3 weeks. The brain of the last turtle, which died 72 hours after infection, was 
taken out asepetically and divided into two portions. 

(a) A 10 per cent saline suspension of one half of the brain was injected 
intracerebrally into 6 turtles, treating the controls with salt solution as before. 
This material is designated as B./L, (second passage from turtle to turtle, as 
line 1. Three infected turtles died in this trial, two in 48 and one in 96 hours 
after inoculation. 

(b) A 10 per cent saline suspension of the other half of the brain was 
successively passaged thrice in 10-day embryonated chicken eggs. The allan- 
toamniotic fluid harvested from the dead embryos of the third egg-passage was 
injected intracerebrally into 3 turtles. Out of these one died in 72 and another in 
120 hours after infection. The material is designated as B./S,-L, (second passage 
from turtle to eggs and eggs to turtles, as line 2). 

The presence of the virus in all the materials was determined in embryonated 
eggs. The allantoamniotic fluids harvested from the dead embryos of the two 
lines (B./L, and B,/S,-L.) were pooled together for the titration of the virus in 
chicken eggs and the results are summarised in Table 2. The results obtained 
(Table 2) have shown the virus under consideration to be that of Newcastle 
disease as it was neutralized completely by the positive (anti) serum, and not by 
the normal (negative) serum. 

Symptoms (Turtles): The symptoms exhibited by the turtles before death 
were of a nervous nature such as incoordination of movements, paralysis of one 
or both hind limbs or occasional frantic (irritability) movements in circles. Such 
symptoms were shown by 10 per cent of the turtles which died in the first two 
experiments and in all cases in the last (III) experiment. 

Summary and Discussion 

Fishes and Snakes: In the first two experiments two fishes and one snake, 
out of a total of 14 fishes and 3 snakes, died without being apparently ill in 48, 
120 and 24 hours after the infective dose. The reactions in the embryonated eggs 
inoculated with 10 per cent brain suspension did not suggest the presence of the 
virus in their brains or that Newcastle disease virus caused their death. It appears 
as if the virus injected into the brain of these cold blooded animals has undergone 
an abrupt change in virulence in 24 or 48 hours only. In the absence of any 
evidence of the presence, carry over or dilution of the virus in the brains of the 
animals examined soon after their deaths, the influence of an unfavourable host 
environment may be presumed to the cause of the aforesaid abrupt change in 
Newcastle disease virus injected intracerebrally in fishes and snakes. 

Turtles: Attempts were made to infect turtles in three experiments. The first 
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two experiments were on lines similar to those reported above for fishes and snakes, 
except that in the second experiment two levels (dose), 0.06 and 0.1 cc. of the 
virus were used in separate groups. In both the experiments 29 turtles, made up 
of 5 groups, were infected intracerebrally. Out of these 5 animals died at 24, 48 
and 96 hours’ intervals after inoculation. The reaction in the embryonated eggs 
has established the presence of the virus in their brains after death, and since all 
the control animals survived the observation period, the virus may be presumed to 
be the cause of their deaths. 

Ten turtles were infected in the third experiment, 6 died at 48 and 72 hours’ 
intervals following inoculation. Subsequently the virus collected from the last 
turtle was reinjected (2nd passage) into two batches of turtles consisting of 6 and 
3 animals each. Out of these 5 turtles died at 48, 72, 96 and 120 hours’ intervals 
following inoculations (Table 1). The second passage virus recovered from turtles 
after death proved to be highly potent on titration (Table 2). It does not appear 
to have undergone any alteration in nature or potency during its short sojourn 
in turtles. 

In view of the results of neutralisation tests supplemented by the reactions 
shown in normal chicken serum (Table 2) and in embryonated eggs, the possibility 
of the presence of a virus other than Newcastle disease virus as a basis of the 
disease and deaths in turtles in the present experiment seems to be remote. 
Further the electron microscopic study of the virus recovered from turtles shows 
a close resemblance to the original form (Bang, 1947) suggesting that it has not 
suffered any morphological change in the turtle’s brain. 

It has been shown in the preceding paragraphs that the virus recovered from 
turtles after the first or the second passage was potent Newcastle disease virus, 
and it does not appear to have suffered changes in its sojourn in turtle’s brain. 
In contrast to its ability to induce infection in turtles, its failure to infect goldfishes 
and snakes has also been demonstrated. Turtles exhibited paralytic or involun- 
tary motor reactions after two passages beyond which attempts were not made to 
pursue further serial passages in them. Doyle (1927) has demonstrated paralytic 
manifestations as the true sign of original infection following inoculations with 
brain suspensions. 

The small number of successful passages (two only) carried out in turtles may 
have been due to a carry over of the inoculated virus in the virus-bearing brain 
suspensions used to infect these animals in the present experiments. This view 
does not appear to be feasible because of the severe neurotropic signs exhibited 
persistently by the infected turtles before their deaths. These reactions 
are similar to those observed usually in other animals infected with this virus. It 
is, therefore, believed to be a clear indication of the response of turtles to Newcastle 
disease virus beyond the dilution point or the carry over of the virus. The point 
still unexplained is the short infective period or the course of the infection (48 to 
96 hours) in the turtles tested up to the present time. More extensive trials will 
be necessary to elucidate these points as no information on the behaviour of 
viruses in cold blooded animals is available. 


Conclusions 
The reported observations indicate the response of turtles to intracerebral 
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injections of avian Newcastle disease virus; but beyond the second passage in 
these animals serial transmission was not accomplished. 

Goldfishes and snakes failed to show similar response when exposed to this 
virus by intracerebral route. 

Extensive trials are necessary to elucidate the problematical question of a 
carry over of the virus. 
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OXYTOCIN IN LACTATING COWS AND GOATS 
By R. W. HAWKER and V. S. ROBERTS 
Department of Physiology, University of Queensland 


IT has been postulated that during milking receptors in the mammary gland 
are stimulated and a discharge of afferent impulses into the hypothalamic-posterior 
pituitary region is evoked and thereby the release of oxytocin is initiated. By this 
mechanism the oxytocic activity (O.A.) of the blood increases and milk let-down 
is effected (Ely and Petersen, 1941). There is, however, no substantial evidence 
that oxytocin has been identified in blood. Recently it was shown in the human 
female that the O.A. of blood increased during suckling and that this was due 
mainly to an oxytocic substance which was not considered to be oxytocin (Hawker 
and Robertson, 1956a). These experiments on the human were performed on 
women who had delivered about one week previously. 

A method for the extraction of oxytocin from rat’s blood has been reported 
by Bisset and Walker (1954). Using a modification of this method we have 
extracted oxytocin from blood collected from healthy women during pregnancy, 
labour and lactation and assayed it (Hawker and Robertson, 1956a, 1956b). In 
this paper, we record the results of the estimation of the O.A. and the oxytocin 
content of blood taken from cows and goats (a) 5-10 min. before milking; (5) 
during milking and (c) 3 hours after milking and away from the usual place of 
milking. 

Method 


Preparation of the extracts—Samples of jugular blood were collected from 
the various animals and prevented from clotting by adding heparin. Each 
sample was mixed separately with 9 vol. 80 per cent (v/v) ethanol, and N-H.SO, 
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was added until the solution was blue to Congo red. The extracts were then pre- 
pared by a method previously described (Hawker and Robertson, 1956b). 

Method of assay.—Extracts were assayed for O.A. and oxytocin against 
Pitocin (Parke, Davis & Co.) on the isolated uterus of virgin Wistar strain rats in 
cestrus following the method of Bisset and Walker (1954). Thioglycollic acid was 
adjusted to pH 7.5 with NaHCO,, added immediately to part of each extract to 
make a final concentration of 0.01 M at pH 7.5 and left for 30 min. The O.A. of 
the extracts that was destroyed (Van Dyke, Chow, Greep and Rothen, 1942) has 
been considered as oxytocin. 

In some extracts, after thioglycollate treatment, there was residual oxytocic 
activity some or all of which could have been due to potassium or to 5-hydroxy- 
tryptamine (HT). When these were present as interfering substances, they were 
removed from the extract by dialysis for 30 min. through a cellophane membrane 
against running distilled water and when necessary Dibenamine hydrochloride 
(5 g/ml) was added to the 10 ml organ bath. 


TABLE | 
Oxytocic activity of acid-alcohol extract of cow’s blood withjstatistical results. 


Nunber “a “oxytocin $ Oxytocin : pote gy 
Total Activity |Total Activity 
5-10 min, before milking mu/pi. blood 
1 1.04 > 0.80 > 76.9 < 23.2 
0.53 0.28 52.8 4162 
3 0.71 > 0.53 >14.6 S 25.4 
4 0.35 > 0.11 331.4 < 58.6 
5 1.56 0 0 100 
6 0.79 ° ty) 100 
1 0.70 0.14 20 80 
8 1.26 0.11 8.7 91.3 
Mean 0.87 > 0.25 333.05 €66.95 
During milking 
1 1.33 1.01 1509 24.1 
0.55 0.32 58.2 41.8 
3 0.42 0.18 42.9 57.1 
4 0.48 >0.19 339.6 ¢ 60.4 
5 0.63 ft) ) 100 
6 1.15 0.29 25.2 14.8 
1 0.76 0 t) 100 
8 0.60 ° oO 100 
Mean 0.74 > 0.25 930.2 <69.8 
3 hours after milking 
i 0.49 oO tv) 100 é 
2 0.35 ) 0) 100 : 
3 - ° tv) 100 
4 037 ) t) 100 : 
5 0.80 ts) ° 100 ki 
6 0.76 0.11 14.2 85.8 
Mean 0.52 — 0.018 2.37 97.63 


* The extracts were dialysed and the oxytocin figures are uncorrected for loss 
through dialysis membrane where mean loss of oxytocin=50%. 
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Total oxytocic activity 5-10 min before During 3 hours after 


[of blood in mu/ml (oxytocin) milking milking milking - 


Mean 0.87 0.74 0.52 
Standard deviation 0.397 0.328 0.205 
Standard error of mean 0.140 0.116 0.084 
Fiducial limits (P=0.05) 0.55-1.19 | 0.47-1.01 0.31-0.72 


Standard error of the ditference between the means 0.87 and 0.74=0.182. 
Difference between these means=0.7 x standard error. 

*, The two means are not significantly different (P=0.5). 
Standard error of the difference between the means 0.74 and 0.52=0.143. 
Difference between these means= 1.54 x standard error. 

.. The two means are not significantly different (P=0.2). 
Standard error of the difference between the means 0.87 and 0.52=0.163. 
Difference between these means=2.14 x standard error. 

*, The two means differ significantly from one another (P=0.05). 


Results 


(a) Cows.—Reference to Table 1 shows that acid-alcohol extracts of cow’s 
blood possess oxytocic activity (O.A.) and that both oxytocin and a second 
unidentified oxytocic substance contribute to this activity. The results also reveal 
that there is no real difference in the total O.A. of blood taken from the same cows 
immediately before and during milking. When blood samples are collected 3 
hours after milking when the cows are in the field away from the milking shed, the 
total O.A. is significantly lower (P = 0.05) than it is immediately before milking. 
In the former condition there is virtually no oxytocin in the blood extracts (mean 
= 18.U/ml) so that the 2nd oxytocic substance almost completely accounts for 
the O.A of the blood. Immediately before, and during milking, the level of 
oxytocin rises in the blood (mean >250 »U/ml) and the level of the 2nd substance 
falls. 

(b) Goats.——As with cows both oxytocin and a 2nd oxytocic substance con- 
tribute to the total oxytocic activity of goat’s blood. Table 2 demonstrates that 
there is no significant difference between the O.A. of blood samples taken from 
goats immediately before and during milking, in which respect the results are 
similar to those obtained from cows. Unlike cows, however, there is more 
oxytocin in the blood during milking (mean > 380 »U/ml) than immediately before 
(mean 80 nxU/ml). The goats differed from the cows in that the O.A. of the bloods 
collected while the goats were away in the field 3 hours after the previous milking 
did not differ significantly from the O.A. immediately before milking, but did 
differ from the O.A. during milking. No oxytocin was found in the blood extracts 
when the goats were in the field 3 hours after milking; this was also observed in 
cows. 

Discussion 

It has been generally accepted that, during milking, afferent impulses from 
receptors in the mammary gland discharge on to hypothalamic nuclei initiating 
the release into the blood stream of oxytocin from the hypothalamus-pars nervosa 
region and thus facilitating milk let-down (Ely and Petersen, 1941; Petersen and 
Ludwick, 1942; Peeters, Massart and Coussens, 1947). This neuro-humoral reflex 
can be blocked by electrical stimulation of regions in the posterior hypothalamus 
or by adrenaline (Cross, 1955a, 1955b). 

Our results with cows are not entirely consistent with this concept. Cows 
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venepunctured away from the milking shed and several hours after the previous 
milking have less O.A. in their blood, and this activity is due entirely to an oxytocic 
material which is stable in thioglycollate and is therefore not oxytocin. When 
these cows are brought to the milking shed at the accustomed time for milking 
there is no difference in either O.A. or oxytocin during milking from when they 
are simply standing nearby waiting to be milked. This observation suggests that 
oxytocin is released into the blood, not as the result of reflexes evoked by manipula- 
tion of the udder, but by reflexes initiated from association areas. This 
conditioned release of oxytocin is possibly associated with auditory, visual, 
olfactory, etc., stimuli as well as being related to the well ingrained habit of being 
milked at a specific time each day. 
TABLE 2 
Oxytocic activity of acid-alcohol extract of goat’s blood with statistical results. 


pe 2nd Oxytocic 


Ft Number —_— a “oxytocin & Oxytocin substance 
Total Activity | Total Activity 
5-10 min. before milking aujal. bleed =! 
1 1.76 0 ° 100 
2 1.04 0.04 3.85 96.15 
3 0.83 te) ° 100 
4 0.63 0.08 12.7 87.3 
5 1.01 0.32 31.7 68.3 
6 0.68 0.07 10.3 89.7 
Mean 0.99 0.08 16.62 83.38 


1 3-13 0.91 29.1 10.9 

2 0.85 0.20 23.5 16.5 

3 1.76 yo.63 35.8 €¢ 64.2 

o 0.719 0.27 34.2 65.8 

5 1.90 ° ° 100 

6 0.87 30-27 331.0 € 69.0 
Mean 1.55 > 0.38 > 24.42 75.58 

3 hours after milking 

1 0.70 0 ° 100 

2 0.76 ce) ie) 100 

3 1.26 0 te) 100 

4 0.60 fe) ° 100 

5 0.41 te) ° 100 

6 0.21 ce) 0 100 
Mean 0.66 ° fe) 100 


* The extracts were dialysed and the oxytocin figures are uncorrected for loss 
through dialysis membrane where mean loss of oxytocin= 50%. 


Injections of posterior pituitary extract produce a flow of milk from the 
cannulated teats of lactating animals (Ott and Scott, 1910; Gaines, 1915), and 
blood drawn from cows subjected to milking stimulates ejection of milk when 
perfused through isolated udder preparations (Petersen and Ludwick, 1942; 
Peeters, Massart and Coussens, 1947). If milk ejection from the mammary tissue 
is, in fact, dependent on the release of oxytocin, it is puzzling that the levels of 
oxytocin should be of the same order both immediately before, and during milking, 
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since milk let-down is present only during milking. In the human, 5-7 days post- 
partum, suckling increases the O.A. of the mother’s blood but this largely due, 
not to oxytocin, but to the second oxytocic substance (Hawker and Robertson, 
1956a). 


Total oxytocic activity 5-10 min. before During 3 hours after. 
of blood in m/ml (oxytocin) milking milking milking 
Mean 0.99 1.55 0.66 
Standard deviation 0.412 0.857 0.358 
Standard error of mean 0.168 0.350 0.146 
Fiducial limits (P = 0.05) 0.58-1.40 0.69-2.41) 0.30-1.02 


Standard error of the difference between the means 0.99 and 0.66=0.223 
Difference between these means=1.48 x standard error. 

*, The two means are not significantly different (P=0.2). 
Standard error of the difference of the means 0.99 and 1.55=0.388. 
Difference between these means=1.4 x standard error. 

*, The two means are not significantly different (P=0.2). 
Standard error of the difference of the means 0.66 and 1.55=0.379. 
Difference between these means=2.35 x standard error. 

.. The two means differ significantly from one another (P=0.05). 


This conditioned release of oxytocin, however, does not appear to be so 
highly developed in goats. Here the O.A. in the bloods is the same 5-10 min. 
before as during milking, but there is more oxytocin in the blood during milking 
than immediately before (mean values of 5,380 and 80 »U/ml, resp.). 


Summary 

Using a modification of the method of Bisset and Walker (1954) two oxytocic 
substances have been extracted from blood taken from lactating cows and goats. 
The possibility that K or HT (potassium or 5-hydroxytryptamine) in the extracts 
might be interfering substances in the assay procedure was removed by dialysis or 
by adding Dibenamine hydrochloride to the organ bath. The two oxytocic 
substances were assayed on the isolated sensitised rat uterus, and were differentiated 
from one another by treatment with sodium thioglycollate, which inactivates 
oxytocin but not the second oxytocic substance. 

Immediately prior to milking cows have the same total O.A. and level of 
oxytocin in their blood as they do during milking; suggesting a conditioned release 
of oxytocin. Under similar circumstances, goats have the same O.A. immediately 
before as during milking, but the oxytocin level rises during milking. 

In both there is virtually no oxytocin in the blood 3 hours after milking when 
the animals are away from the milking bails; the O.A. being accounted for almost 
entirely by the presence of the 2nd oxytocic substance. 
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FURTHER OBSERVATIONS ON THE 
BACTERICIDAL ACTION OF CATTLE BLOOD 
ON THE CONTAGIOUS BOVINE 


PLEUROPNEUMONIA ORGANISM 
By F. W. PRIESTLEY 
Lagan, Lochranza, Isle of Arran, Scotland 


SOME years ago certain observations were made on the bactericidal action of 
various types of cattle blood for the pleuropneumonia organism (Priestley, 1952). 

It was stated that “. . . . the lack of bactericidal action in the blood of animals 
dying of pleuropneumonia was due to a deficiency of complement”. This was an 
error because it was not then realised that the resistance of fully virulent organisms 
in a natural environment (blood, lymph or pleural exudate) is quite different from 
similar organisms in culture media. 

Thus, while it was true to say that “. . . . if to inactivated blood from a dying 
animal normal blood is added, the mixture generally becomes bactericidal ” (for 
seeded culture organisms), it was not correct to say that “On the other hand if 
to inactivated blood from an immune animal is added unheated blood from a dying 
animal the mixture does not generally become bactericidal.” 


TABLE I 
Bactericidal action of cattle blood for various types of pleuropneumonia 
organism. 
est Growth of PP orgs. in blood from (cattle) 
organism normal dying (of BP) | immno (to PP) 
Attenuated r a bs 
culture 
Virulent “ “ - 
culture 
Virulent 
oxudate + + = 
or dlood 


+ = growth; <== no growth. 
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It is now known that, in general, blood from animals dying of pleuro- 
pneumonia is bactericidal for organisms in culture (whether these are virulent or 
attenuated) but not for organisms contained in blood, lymph or pleural exudate. 
Only blood from solidly immune cattle is bactericidal for the latter type of organism. 
Table I summarises these effects 

The majority of the dying animals tested were infected artificially and in most 
of these there was a bacteremia before death. This explains why unheated blood 
from dying animals is apparently not bactericidal ; it is because it contains virulent 
organisms. Inactivation (56° C, 4 hour) kills these organisms and the addition of 
complement (normal blood) then makes a mixture which is bactericidal for 
organisms in culture media. 

Complement may be present in blood from dying cattle that was demon- 
strated as follows :— 

Samples of defibrinated blood were collected from a normal, a dying and an 
immune bull. Portions of each sample of blood were inactivated in a water bath 
at 56° C. and the remainders were left unheated. Various mixtures (1 ml of each 
blood, giving a final volume of 2 ml in each tube) were made and loopful sub- 
cultures from selected tubes were made to 10 ml serum broths immediately 
in the usual way. All mixtures then received a loopful of a 2-day growth of a 
12th subculture and were incubated at 37° C. Loopful subcultures were made 
to serum broths daily thereafter for 5 days. Plasma from the dying and immune 
bulls induced a positive slide agglutination, while that from the normal animal was 
negative. 

The results of the experiment are shown in Table II from which it may be 
seen that the addition of unheated blood from the dying bull to inactivated blood 
from the immune bull (tube 15) resulted in a mixture bactericidal to the organisms 
in culture and to the fully virulent organisms circulating in the blood from the dying 
animal (unseeded control of tube 12). 

The strong association, and indeed probable identity between the slide 
agglutinin and the antibody which is bactericidal for organisms in culture was 
suggested previously and is supported by the results summarised in Table III. 

This Table shows the results of tests made on bloods from infected, immune 
or vaccinated cattle where the unseeded control was negative. The distribution is 
unlikely to have arisen by chance (X? = 12.611). Of 27 bloods from animals 
which were positive to the slide agglutination test 23 were bactericidal ; the 4 which 
were not bactericidal came from animals which subsequently died of pleuro- 
pneumonia infection. It seems probable that a more careful search of the unseeded 
control would have revealed the presence of virulent organisms. On the other 
hand, of 9 bloods from animals negative to the slide agglutination test 2 only 
were bactericidal and this distribution does not differ significantly from that of 
normal, non-infected, non-vaccinated cattle (8 out of 33 showing bactericidal action) 
(X? = 0.016). 

Further evidence that the two reactions are manifestations of the same antibody 
was obtained by absorption tests. Inactivated sera from two cattle were absorbed 
with thick suspensions of a non-virulent strain. The sera were mixed with normal 
blood and then tested in the usual way for bactericidal action with the results 
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shown in Table IV. Both unabsorbed sera were positive and both absorbed sera 
were negative to the slide agglutination test. It will be seen that, unabsorbed, 
both sera in the presence of normal blood were bactericidal for the seeded test 
organisms (whether Ist or 100th subcultures) and that this action was lost after 
absorption. 


TABLE II 
Bactericidal action‘of various mixtures of cattle bloods. 

tard Growth in 
no] Miztre et seeded blood incubated for (days) 

3 2 3 4 p) 
1 ji: Wk wie - + + + + + 
2 Ni Rh + + + + + 
3 Ni D + + + + + 
4] 8] th - - - + + 
5 aw} i - - - - - 
6 Ww} Th - - - - - 
T Nh Wh - + + + + + 
8 Nh] D + + + + + 
9 Bhi Dh + + + + + 
10 Whi I - - - - - 
11 Nh} Ih + + + + + 
12 Di D + + + + + + 
13 D{ Dh + + + + + 
14 pit - - - - - 
15 D| Ih - - - - - 
16 Dh} Dh - + + + + + 
17 Dh} I + - - - - 
18 Dh} Ih + + + + + 
19 Ij. - - - - - - 
20 I} th - - - to - 
21 Ih] Ih - + + + + + 


N= normal; D#= dying; I = ignmme; = h = inactivated 


It is clear from Table II that for a blood to be bactericidal for fully virulent 
organisms some other antibody must also be present. Thus the organisms cir- 
culating in the blood of the dying animal were killed only in the presence of 
complement when blood from the immune bull was present (tubes 14, 15). 
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An attempt was made to confirm the presence of this antibody by making use 
of absorption technique. 


TABLE III 
Association between bactericidal antibody and agglutinin. 
Blood Growth in seeded tubes 
type positive negativo 
agglute positive 4 23 
agzlute. negative 7 2 


Plasma from an immune bull was absorbed with a thick suspension of 32nd 
subculture organisms. The plasma gave a positive slide agglutination before 
absorption and was negative afterwards. Mixtures of the absorbed and unabsorbed 
sera similarly diluted with saline and sera from dying and normal animals were 
made and tested for bactericidal action against fully virulent organisms contained 
in lymph. The results are shown in Table V. 

Nag TABLE IV 
The effect on bactericidal action of the removal of agglutinin by absorption. 


Serum Subculture Growth in seeded blood 
tested of strain inoubated for (days): 
tested. 1 2 3 4 5 
lst - - - - - 
309 unabsorbed 
100th -|-t-]-]e- 
309 abs. lst + + + + e 
1o0th + + + + + 
let -letetf-fe 
213 unabs. 
100 th - - - = - 
lst + + + + + 
213 abs. 
100th + + + + + 


unabs.=unabsorbed ; abs.=absorbed. 
It will be seen that the immune plasma unabsorbed was bactericidal; that 
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immune plasma absorbed, plasma from a bull dying of pleuropneumonia and 
plasma from a normal bull were not bactericidal; and when the absorbed immune 
plasma was added to plasma from the dying animal the mixture appeared to have 
some bactericidal action. It is unfortunate that the 5th day subculture from the 
plasma from the dying animal (tube 3) was contaminated, but in view of previously 
repeatedly confirmed results it is not unreasonable to assume that growth would 
have been obtained. (Owing to termination of assignment there was no time to 
repeat this experiment.) 


TABLE V 


The bactericidal action of a mixture of absorbed immune plasma and plasma 
from a dying animal. 


Tube Mixtures tested (mls) Days seeded 
RO. Inactivated plasma mixtures Antibodies 
Xormall 
gent 
immune} immune] dying] normel incubated pre 
dlood| 
unabs.| abs. 0 2 3 5 
1 0,6 0.6 0.6 + + - - a, ec 
2 0.6 0.6 0.6 + + + + ) 
3 0.6 | 0.6 0.6 + + + c a, d 
4 1.2 0.6 + + + + 
5 0.6 0.6 0.6 + - - - a, bb o 
6 0.6] 0.6 0.6 + + + - a, by c 


C=contaminated. 
Discussion 

These results suggest that while one antibody (or group of antibodies), in the 
presence of complement, is sufficient to kill seeded culture organisms, both this 
and another antibody are necessary to ensure the killing of fully virulent organisms 
in blood, lymph or pleural exudate. 

Dafaalla (1957) has recently succeeded in isolating two antigens from the 
pleuropneumonia organism. The antibody to his antigen A appears to be 
responsible for slide agglutination and to be essential for the bactericidal action of 
blood. It is almost certainly the same antibody that is found to be responsible for 
the bactericidal action of blood from dying animals. The antibody to his antigen 
B appears to be responsible for the complement fixation test in the presence of 
Campbell’s antigen; it seems to take little or no part in bactericidal action. 

The results recorded clearly suggest the presence of a third antigen (C) which 
is only produced in the animal body. 


Summary 


Evidence is produced to show that, in addition to antigens A and B isolated 
by Dafaalla from the pleuropneumonia organism, there exists a third antigen, C, 
which is produced only by fully virulent organisms in the animal body. 
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OBSERVATIONS ON THE HAMATOLOGY OF 
CALVES AND VARIOUS BREEDS OF 


ADULT DAIRY CATTLE 
By JOHN C. GREATOREX 
Department of Medicine, Royal Veterinary College, Streatley-on-Thames 


General Influences and Conclusions 
Influence of Age 


IT is apparent that the age of the animal contributes to the variations which 
occur in the blood picture of cattle. That of the fully developed foetus resembles 
that of the new-born calf, and as Wintrobe and Shumacker (1936) have shown, 
the number and size of the red corpuscles and the proportion of immature red 
cells at birth tend to be approximately the same as those of adults in those species 
with long gestation periods. During the later stages of embryonic life the 
erythrocyte count and hemoglobin content gradually increase to the average adult 
level, and then overtakes it in order to counteract the relatively anoxzemic condi- 
tions of late foetal life. At birth an increase in the number of erythrocytes and 
leucocytes occurs, and Sabin et al (1936) and others have attributed this partly 
to the change in the circulation occurring at birth, and partly to the incorporation 
of the placental blood into the vesssels of the new-born animal. 

Reference has been made to the effect stress may have on the blood picture 
of a calf at birth, and this has been explained as being due to the reaction of the 
pituitary-adrenal cortical system of the calf, and to the pituitary-adrenal cortical 
activity of the mother just before parturition (Winqvist, 1954). The stress reaction 
in some calves was indicated by the reduced percentages of lymphocytes, 
monocytes and eosinophils. The effect of stress appears to be transient as 
increased percentages for these cells were recorded within a few days. 

Although fluctuations occurred throughout the first twelve months of life, the 
most characteristic changes occurred between five and nine months of age. During 
this period the percentage of neutrophils was reduced and that of lymphocytes 
increased: eosinophils and monocytes showed definite increases. These changes 
may be considered to be associated with the approach or onset of puberty, and 
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with changes in the rate of growth. The age of puberty varies in cattle, with breed 
and with nutrition; well-fed animals come “ on heat” earlier than poorly-fed ones. 
These calves were kept on a high plane of nutrition. 

The changes in the blood picture of cattle after their first year of life may be 
due to age, environment or seasonal variances. Pregnancy and lactation may be 
classed as a “normal state”, and variations which occur with advancing years 
might conceivably be due to one or both of these conditions. 

The Erythrocyte Picture. High erythrocyte counts, packed cell volumes and 
hemoglobin values were recorded at birth, hemoglobin values falling during the 
first week of life. During the first four months after birth, erythrocyte counts 
were very irregular, but a steady decline occurred from about the fourth month to 
the end of the first year. The values for hemoglobin and packed cell volumes 
fell during the first three months. There were higher values from the fourth to 
sixth months, and then a gradual reduction to the end of the first year. This 
second fall occurred during the period when the animal was developing rapidly. 
These changes had a probability as follows: erythrocyte count p= <0.01, packed 
cell volume p= <0.001 und hemoglobin p=> 0.05. 

The rise and fall of these three values may be correlated with the changes in 
the mean corpuscular volume. At birth the M.C.V. had a mean value of 68.1 
c.micra, but during the first four months this was reduced to 53.5 c.micra, followed 
by a gradual increase in corpuscular size, so that by the end of the first year the 
M.C.V. had increased to 59.4 c.micra. During adult life no definite trends were 
found for the M.C.V. and the measurements of the erythrocyte picture. 

The decreasing values of the red cell count continued as the age of the 
animal advanced, but the packed cell volume and hemoglobin gradually increased 
up to the age of six years, followed in older animals by values frequently lower 
than the means of 37.4 + 4.0 mm. and 12.0 + 1.5 g. per 100 ml. of blood, respec- 
tively, given for adult cattle. 

Little variation in the diameter of erythrocytes of calves could be detected 
during the first year, although the packed cell volumes of different age groups 
varied, whereas in adult cattle the changes which occurred with the packed cell 
volumes would seem to coincide with alterations in corpuscular diameter, for it 
was found that in animals of four to six vears of age, increased hematocrit values 
corresponded to an increase in corpuscular diameter. A reduction in both these 
measurements occurred after the sixth year. The values recorded for adults were 
as follows :— 

Age (years) 2 3 4 5 6 7 8 9 
Packed Cell 

Volume (mm.) 34.5 37.5 39.0 39.0 39.0 36.5 34.5 33.0 
Ervthrocyte 

Diameters (u.) 6.6 72 79 79 7.2 6.6 6.6 6.6 

Physicial Measurements. Although the coagulation time of calves’ blood 
fluctuated throughout, there was a distinct tendency for increasing values to be 
recorded from birth to the age of 10 months, and particularly during the twentieth 
to thirtieth weeks; calves between eleven and twelve months of age had values 
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which approximated to those of earlier life. The mean values, recorded in 
minutes, were as follows:—Birth to 13 weeks 5.5; 14 to 26 weeks 6.0: 27 to 39 
weeks 6.5, and 40 to 52 weeks 5.5. 

Between the age of one and two years the blood again began to take longer 
to coagulate, averaging 6.5 to 7 minutes, the time gradually increasing with age; 
recordings of up to 13 minutes were frequently encountered in older animals. 

The mean erythrocyte sedimentation rate for calves and adult cattle was 
3.0 mm. in 24 hours, but variations could be detected when consideration was 
given to age. In calves this measurement may be divided into three distinct 
phases, calves up to the age of 33 weeks having recordings of 1.0 mm. to 3.0 mm. 
Between the 33rd and 44th week higher values of from 3.0 mm. to 7.0 mm. were 
obtained, 20 out of 48 calves having estimations of from 5.0 mm to 7.0 mm. during 
this period. From the 44th to 52nd week the rate fell to between 2.5 mm. and 
5.0mm. This reduced rate of sedimentation appears to continue as the age of the 
animal advances, although the rate tends to increase in animals over six years 
of age. 

The changes due to age which have been described for hemoglobin also apply 
to the specific gravity, a close correlation existing between these two measurements. 
While the specific gravity of adult cattle ranged from 1044 to 1059, the maiority 
had values around 1049 which is lower than the mean value of 1052 recorded for 
calves. 

The unreliability of the platelet count did not permit conclusions to be drawn 
as to the influence of age on this measurement. The platelets of calves can be 
recognised with greater ease than those of adults, because of their larger size. 

Values of 0.30 and 0.35 per cent NaCl were recorded for the fragilitv of 
erythrocytes for calves up to the age of two months, with values ranging from 0.40 
to 0.45 per cent by six monthhs, increasing to 0.50 per cent as age advanced, this 
latter figure being the mean value recorded throughout adult life. 

The Leucocyte Picture. Many workers have recorded high total leucocyte 
counts for calves at birth and during the early days of life. but this was not the 
experience with these calves. The mean value recorded at birth was 8.700 per 
cmm., but counts as low as 7,000 per cmm. were obtained for some calves. which 
is below the mean value of 9,700 + 1,400 recorded during their first vear. In 
some, the value fell still further (6,400 per cmm.) during the first week. Bv the 
end of the fourth month the values had increased to 9,700 but fell to 9,300 by the 
sixth month. A gradual rise then occurred to the end of the second year to a 
mean value of 11,000, followed by a gradual fall during adult life. Low values 
were particularly noticeable during the fifth and sixth vears. Recordings were as 
follows:—Birth 8,700 per cmm.; 2-4 months 9,700; 4-6 months 9,300: one vear 
10,900: two vears 11,000: three years 9,400; four years 9,100; five years 8,600: six 
years 8.800 and nine years 8,900. 

The Differential Count. All workers are agreed that high neutrophil per- 
centages are to be exnected in calves at birth, with reduced values during the first 
week. As stated previouslv, this may be associated with the stress of birth. 
Although a mean value-of 45 per cent was obtained for neutrophils at birth, some 
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of the calves bled had percentages of 58 to 64. By the end of the first week the 
mean value had fallen to 32 per cent. Marked fluctuations occurred throughout 
the remainder of the first year, with noticeable reduced values (21.0 per cent) 
during the fifth to eighth month, the period in which other changes have been 
noted. By the end of the second year the neutrophil percentages had increased 
to 27, followed by a steady rise as age advanced; percentages of 39 being recorded 
for animals in the upper age groups. 

The percentage of lymphocytes is-inversely proportional to that of neutrophils. 
Corresponding to the decreased neutrophil percentages during the fifth to eighth 
month, high values were recorded for lymphocytes. This agrees with the records 
of Braun (1946) concerning the lymphocyte percentages of young animals; they are 
much higher than those of adult cattle, and Braun gave a figure of 59.5 per cent 
for young animals and 52.4 per cent for older ones (over 30 months). With this 
series of animals percentages of 67 were recorded for calves and 58 for adults, a 
value which gradually decreased with age. 

The observations agree with those of Winqvist (1954) in that a difference 
exists between the blood picture of the large embryo and that of new-born calves. 
There is an almost complete absence of eosinophils in new-born calves and this 
eosinopeenia has been ascribed to the effects of stress. After birth a gradual 
increase of eosinophils occurred up to the age of ten months, counts of 15 per 
cent being recorded during the fourth to eighth months. A decline occurs in the 
eleventh and twelfth month, when reduced values of 3 per cent were obtained. 
Fecal examinations for helminthiasis were made on all calves with counts of over 
12 per cent and the results were negative. By the end of the second year, values 
had again risen to a mean of 14 per cent, and while the percentages fluctuated 
during adult life between the limits of 2 to 30 per cent (mean 11.0 + 4.3), there was 
a definite trend towards increased values as age advanced. 

The distributioon of monocytes in calves appears to be divided into three 
phases: (a) low counts of 0 to 9 per cent (mean 2.8) from birth to sixteen weeks, 
these low percentages at birth being attributed to stress: (b) higher counts of 0 to 
12 per cent. (mean 5.4) between the sixteenth and twenty-eighth weeks; and (c) 
counts of 0 to 5 per cent (mean 3.0) from twenty-eight to fifty-two weeks. Fraser 
(1930) found that monocytes were variable at birth, averaging 6.3 per cent on the 
first day, increasing to an average of 19.5 per cent during the first week; this was 
not the experience with these calves, and may be explained by the difficulty in 
the identification of small monocytes and large lymphocytes. During adult life 
monocytes fluctuated between 0 and 8 per cent. (mean value 2.0 + 1.3 per cent), 
and the variations precluded any conclusions as to the effect of age on this class 
of cell. 

The data for calves has been subjected to an analysis of variance, and highly 
significant differences exist for the erythrocyte sedimentation rate, packed cell 
volumes and monocyte percentages, while significant differences are found for 
erythrocyte counts and eosinophil percentages. Only low significant differences 
occur for coagulation time, hemoglobin values and neutrophil percentages (see 
Table 1). The number of adults examined at the different age groups was 
considered too small for such an analysis. 
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The variations associated with age are in agreement with those recorded by 
others. Holman (1956) investigated the changes in the blood picture of calves 
and heifers and has compared his findings with those described earlier (Greatorex, 
1954), and close agreement has been reached. Factors other than age may also 
contribute. 


Environment 
McCay (1931) and Byers et al (1952) could not find any differences between 
the blood picture of cattle kept under housed conditions and those at pasture. 
Variations have frequently been found in this study and may be related to a 


particular breed. 


Animals which are confined to buildings may have access to an unlimited 
supply of water yet they receive mainly a died of a non-succulent nature and 
their exercise is minimal. Fraser (1930) found a higher erythrocyte coefficient 
in stall-fed animals, and expressed the opinion that a healthy balance is more 
easily maintained in the field than in the stable. Rusoff and Piercy (1946) found 
that feeding poor quality hay did not seem to influence the cellular components 
of the blood, whereas the hemoglobin content differed from that of animals which 
were fed and managed better than the average. 

The change from winter indoor conditions to those of free range on pasture 
in spring introduces several factors. Exercise produces changes in the values of 
the erythrocyte picture, for when cattle are “turned out to grass” there is an 
initial increase in the number of red cells, with a corresponding increase in the 
packed cell volume and hemoglobin content. As the animals become accustomed 
to their surroundings, there is a gradual fall in the values of these components, 
until they reach a level which remains fairly constant. Changes in diet also 
influence the blood picture (see Rusoff and Piercy, 1946). Grazing introduces a 
different food and a more succulent diet. The availability of water may be 
another contributing factor, for free access to water results in decreased 
erythrocyte counts. 

The improved state of health which coincides with the change from housed 
to pastured conditions in the spring months, and better weather conditions pro- 
duces alterations in the blood picture. 

Animals at grass are predisposed to parasitic infestations, which may induce 
an eosinophilia and, in clinical cases, anemia with alterations in the erythrocyte 
picture. Parasitism was, however, thought to be absent in the animals of this 
survey, and was not considered to have influenced the results. 

Several workers (Canham 1930, Wirth 1950) have recorded higher values for 
blood components, particularly the erythrocyte count, of cows kept at different 
altitudes. To avoid this factor, herds kept at approximately the same altitude 
were selected. 

The evaluation of changes in the blood picture of calves kept under ordinary 
farming conditions is complicated because calves may be housed at night and 
allowed to run in yards or paddocks in the daytime, and the diet and the amount 
of exercise vary. Steps were taken to avoid such changes, and the recordings 
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made are those of calves confined to one or other environment. Environmental 
changes are more easily studied in adult cattle, as the animals are usually housed 
during the winter months, and at pasture throughout the remainder of the year. 
Both Friesian herds in this survey were at pasture throughout, and it was not 
possible to study the effect of any change of environment. 

The Erythrocyte Picture. Canham (1930) made a survey of the blood 
picture of South African cattle and showed that erythrocyte counts are high in 
calves studied a few hours after birth or within the first day or two of life. These 
counts decline as long as the animals are kept in a confined space, but there is an 
initial increase when they are allowed to go out and take exercise; this is followed 
by a gradual decline to values which ultimately reach a fairly constant level. 
These findings are supported, but while this latter decline may be attributed to 
increased exercise and to a more succulent diet, a similar fall has been described 
associated with age, not only for the erythrocyte count but also for the packed cell 
volume and hemoglobin content. Higher values for these three measurements 
were recorded for adult cattle when at pasture, and were particularly so with the 
hemoglobin values for Guernseys and Ayrshires. Jersey cattle, on the other 
hand, had higher values during the period they were housed. 

Physical Measurements. The blood of Guernsey, Ayrshire and Jersey cattle 
took longer to coagulate while they were housed, but increased in rate when they 
had been turned out to grass. A tendency was noticed for the blood of Short- 
horn cattle to take longer to coagulate when the animals were at pasture, but this 
could not be attributed to any particular factor. 

The erythrocyte sedimentation rate and platelet counts of housed animals 
showed no significant differences from those of animals at pasture. 

There was close agreement between the specific gravity of blood and the 
hemoglobin content, higher values being recorded for both measurements on 
turning the animals out to grass. 

The Leucocyte Picture. Burnett (1908) stated that an increase in the number 
of leucocytes occurred after severe muscular exercise, and Neser (1923), working 
with horses, also pointed out that the white cell count increased with fast work 
while in slow work no noticeable changes occur, although occasionally an increase 
may be noticed. Canham (1930) found that oxen having plenty of exercise had 
an average white cell count lower than dairy cows which have very little real 
exercise. 

Comparing the data for those calves which were confined to a pen with those 
of the same age at pasture, it was found that higher recordings were obtained 
when the animals had been out at pasture for a few days, but subsequent fluctua- 
tions indicated that unlimited exercise had little influence on the total leucocyte 
count. 

Housed or pastured conditions did not have any marked effect on the total 
leucocyte count of adult cattle, although the trend was for Shorthorn and Guernsey 
cows to have higher values while they were housed, whereas Ayrshire and Jersey 
cattle had higher recordings while at pasture. 

No significant differences could be detected in the percentages of neutrophils 
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for calves kept under housed or pastured conditions, but adult cattle of the 
Guernsey, Ayrshire and Jersey breeds showed higher percentages for this class of 
cell while they were housed, Shorthorns having higher counts when at pasture. 
The negative correlation between lymphocytes and neutrophils was well in 
evidence for Guernsey and Jersey cattle. 

Parasitic infestations in domestic animals are known to produce an eosino- 
philia, and in giving consideration to the effects of different systems of manage- 
ment in calves and adult cattle it was essential for the animals to be kept as free 
of parasites as possible. This criterion was considered to have been met, and no 
variations could be detected for either eosinophils or monocytes under the different 
systems of husbandry. 

The observations described have shown that changes of environment produce 
variations in the blood picture of cattle in general, and of individual breeds. 
While these changes may be due to exercise, water supply and diet, age, seasonal 
effects and pregnancy may also contribute. 


Seasonal Changes 


Climatic conditions are made up of variations in atmospheric temperature, 
rainfall, humidity and barometric pressure, and these variables affect the 
physiology of animals. Investigations at the Hannah Institute (Findley, 1950) 
have shown that climate has a direct influence on the productivity and well-being 
of cattle, and an indirect one by its effects on crops and pastures, and thus on the 
animal’s nutrition. 

Several workers in different parts of the world have recorded the effects of 
climatic changes on the components of the blood. In this study, one herd of each 
breed was examined in each of the two years the survey was made, thus ensuring 
that the animals were sampled under different climatic conditions. The observa- 
tions made were mainly on adult cattle. 

Rusoff and Piercy (1946) could not attribute any changes in the erythrocyte 
picture of Louisiana cattle to the influence of climate, but in this series changes 
occurred in the erythrocyte counts, packed cell volumes and hemoglobin contents 
during the spring and summer months, high values for all three being recorded for 
80 per cent of the samples examined during the warmer weather. This seasonal 
rise (April to September) is also attributed in part to the improved diet as a result 
of being “turned out” to pasture. Support was not obtained for the work of 
Manresa and Orig (1941) who stated that hemoglobin values rose during the 
colder months of the year, as 68 per cent of the recordings showed marked reduc- 
tions with the inset of cold weather. Garner and Unsworth (1953) studied 
seasonal variations in Nigerian cattle under ranged conditions, and they found a 
fall in the hemoglobin content sufficient to induce anemia in young stock at 
certain seasons of the year, more particularly the wet season (June to July). 
Manresa ef al (1940) studied the hemoglobin content of native cattle in the 
Philippine Islands, and found that high temperature and humidity tended to lower 
the hemoglobin content in imported pedigree cattle. Rainy weather had no 
noticeable effect on the recordings of the animals in this investigation. 
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Changes in atmospheric temperature influenced the time of coagulation of 
blood, for with the exception of Jersey cattle, the blood took longer to coagulate 
during the cold weather, not only during the winter months, but also on exception- 
ally cold days in the summer. During periods of increased atmospheric tempera- 
ture, blood coagulated extremely quickly, although the blood of Jersey cattle 
would invariably take longer to coagulate when the weather was warm. These 
changes according to weather conditions, while inexplicable occurred regularly. 

In a high proportion of cases the erythrocyte sedimentation rate of blood 
taken on warm days had a slower rate than during the cold weather. 

Platelet counts fluctuated so much that it was not possible to detect any 
changes which could be ascribed to seasonal influence. Changes in the specific 
gravity of blood corresponded to those described for hemoglobin. 

Rusoff and Piercy (1946) found that no significant seasonal variations 
occurred in the total leucocyte count, and the fluctuations recorded for the cows 
of this series prevented conclusions from being drawn. There was, however, a 
tendency for many calves to have reduced counts in samples procured during the 
spring and summer months, with higher values during the cold weather of the 
autumn and winter. 

Ultra-violet irradiation is recognised as a potent hemopoietic stimulus, and 
Kennedy and MacKay (1936) have shown that in hot climates the effect of this 
stimulus is to produce a reduction in the percentage of neutrophils and a 
corresponding increase in monocyte percentages. The findings in this survey were 
more in accord with those of Rusoff and Piercy (1946) in that insignificant seasonal 
variations were found for all the cells of the leucocyte picture. There were indica- 
tions of reduced values of neutrophils during the autumn, with higher values for 
eosinophils in some animals. 

Using the analysis of variance (see Table 1) highly significant differences 
were found between months for coagulation time, hemoglobin content and 
monocyte percentages, but only low or insignificant differences for the other tests. 
With the exception of coagulation time and the erythrocyte sedimentation rate, no 
significant variations were found beween the two years the investiigation was made. 


Pregnancy and Parturition 
In this country, except for a report by Morris (1944) relating to one Short- 
horn cow, no estimations of the bovine blood picture during gestation are 
available for comparison; work has, however, been made on the leucocyte picture 
in the pre- and post-parturient period and during the cestrus cycle. No attempt 
was made in this investigation to study the blood picture of cows in cestrus, but 
Moberg (1953) and Arthur (1955) have shown that a “cross-over” in the 
neutrophil-lymphocyte ratio takes place; the percentages of neutrophils increase 
while those of lymphocytes decrease. A decrease also occurs in the number of 
eosinophils. Similar changes are found at parturition and are analogous to those 
of a stress reaction. 
The Erythrocyte Picture. Burnett (1908) and Ferrando (1937) stated that 
pregnancy had no effect on the erythrocyte picture, but in this study the erythrocyte 
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count, packed cell volume and hemoglobin content showed a close similarity and 
significant variations occurred. A gradual increase in these values was recorded 
during the first four months of pregnancy, followed by a continuous decline until 
the seventh month, when a value was reached which was below the mean for 
cattle. Morris (1944) recorded decreased values in the immediate pre- and post- 
parturient periods, but most of the animals studied herewith showed increases 
until after parturition. The fall between the fourth and seventh month is com- 
parable to the so-called “physiological anemia” of pregnancy, described by 
Adair, Dieckmann and Grant (1936). Gruzewska (1935) has shown that iron is 
stored in the fcetal liver of the calf in the seventh to ninth month of pregnancy, 
at which time, according to Hammond (1927), trophoblast cells at the crypts of 
the maternal cotyledons engulf the maternal red cells, breaking them down and 
depositing melanotic pigment and transferring iron to the fetal blood stream. 
Barcroft and Kennedy (1939) showed in their studies on sheep that at the 80th 
day the foetus contains 4 g. of hemoglobin, and at full term, i.e., 150 days, 80 g. 
of hemoglobin; the main increase occurring between the 100th and 150th day. 
They also showed that there is a single big drop in the maternal hemoglobin— 
amounting to about 50 g—which takes place about the 40th day, two months 
before the foetus increases its own hemoglobin. This study of cows shows a com- 
parable fall in maternal hemoglobin, beginning during the sixth month, to that 
observed by Barcroft and Kennedy in sheep. It also explains the “ anemia” at 
the seventh month as described by Adair et al (1936), and supports the observa- 
tions of Gruzewska. 

Physical Measurements. The coagulation time of blood increases during the 
first four months of gestation after which fluctuations occur, but there is a 
tendency for it to increase, and this is noticeable during the last months. Coagula- 
tion is much quicker after parturition, and this is attributed to the effects of the 
pituitary-adrenal cortical mechanism already mentioned. Blood platelets tend to 
increase in the terminal stages of pregnancy. Following parturition, when the 
blood coagulates more quickly, they decrease as in man, and this indicates that 
platelets are in no way essential for blood coagulation. In pregnant women 
there is.a definite acceleration in the sedimentation rate which begins about the 
10th to 12th week, and continues as pregnancy advances, and does not return to 
normal until the third to fourth week after parturition. The sedimentation rate 
in pregnant cattle, however, differs from that of women, for in the first two months 
of gestation it decreases, but increases during the third to seventh month, to be 
followed by a decrease between the eighth and ninth month. As in women, it 
increases again after parturition due no doubt to stress. 

The Leucocyte Picture. The total leucocyte counts varied between the 
individual cows during the months of gestation and could not be illustrated by a 
well-defined curve, the only noticeable change being a decrease during the fourth 
to fifth month. Kerr et al (1951) and Moberg (1953) have shown that just before 
parturition a sudden increase in total leucocytes occurs, but in this study over 50 
per cent of the cows showed significant decreases, and it would seem that the 
recording of an increase or decrease in the total leucocyte count depends, to a 
large extent, on the actual time of taking the blood. 
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TELE 
Summary of the Analysis of Variance ef the Blood Constituente 
of Calves and Adult Dairy Cattle. 


Calves Breeds Herds Cows x Months Years 


Ages. Breeds Herds 
Coagulation Time 0.2 Nil. > 0.01 S00 <0.001 <0.001 
B. 8. B. < 0.001 <0,001 Nile <0.001 Nil. <0.001 


Erythrocyte Count < 0.01 0.01 Mil. <0.001 il. 70.05 


P. Co Vo <0.001 <0.001 Nile <0.001 Arp: Mil. 
Hb. Content <0.05 <0.001 Nile <0.001 <0.001 ADD. 
Platelet Count Mil. <0.01 50.05 <0.01 <0.05 Ril. 
Leucocyte Count Nil. Nil. Nil. <0,001 Wil. Ril. 
Neutrophils <0.05 <0.01 >0.05 <0.001 50.05 70.05 
Lymphocytes Nil, “0,01 50.05 <0.001 0.01 ‘ 0.01 
Bosinophils < 0.01 >0.05 >0.05 <0.001 <0.05 0.05 
Monocytes < 0.001 Nil. <0.001 <0.001 <0.001 Ril. 


Differential Count. The changes in number of the several types of leucocytes 
in the immediate pre- and post-parturient periods have been studied by many. 
Moberg (1953) has shown that early in gestation there is an increase in the per- 
centage of neutrophils and eosinophils; the present study also showed an increase 
in neutrophils, but decreased values for eosinophils in the first month of 
pregnancy. During the second and third month a reduction in the percentage of 
neutrophils, with a corresponding increase in lymphocytes and eosinophils 
occurred; Moberg noticed a similar occurrence between the fourth and fifth 
month. With Moberg’s animals, there was a continuous increase in the number 
of neutrophils, following this temporary reduction, until the end of pregnancy; 
this increase also occurre() with my animals, but was interrupted by a phase of 
decreased values during the fifth to seventh month. Those cows referred to above, 
which showed reduced leucocyte counts before parturition, also showed decreased 
neutrophil percentages. 

Following a rise during the second and third months, lymphocytes tended to 
decrease until the end of gestation, except in the fifth to seventh month when 
higher values were recorded. A similar peak was described by Moberg during 
the eighth month. Daugherty and Frank (1953) observed an increase in large 
lymphocytes during the latter half of pregnancy, and referred to these cells as 
“stress lymphocytes”. Moberg suggested that this eighth month peak may be 
due to the weight of the foetus causing a temporary increase in stress lymphocytes 
in the circulating maternal blood. The writer found that following the initial fall 
of eosinophils, a general reducton in numbers occurred to the end of the gestation 
period. Moberg, however, found that after the sixth month of gestation the 
number of eosinophils slowly rose to the end of pregnancy, and explained this 
as probably due to a direct antagonism between the anterior pituitary and the 
placenta, possibly in combination with the corpus luteum. Ferguson, Irwin and 
Beach (1941) found that monocytes during pregnancy varied inversely with the 
eosinophils, but this was not the writer’s experience. 
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The hormone activities which bring about the termination of pregnancy and 
the initiaton of parturition still remain obscure. The changes which occur in 
the leucocyte picture of the cow at parturition are similar to those of a stress 
reaction, and Kerr et al (1951) are of the opinion that in the period before the 
initiation of parturition there seems to be some degree of cortisone effect, which 
varies with the individual animal, and this would partly account for the different 
responses shown in the total leucocyte counts already noted. 

With these cows there occurred at parturition a neutrophilia and an 
eosinopeenia. An increase in the number of band forms accompanied the 
neutrophilia, indicating a “ shift to the left”, but as this was not particularly in 
evidence after parturition it appears to be a transient phase. Godlowski (1952) 
has explained the eosinopcenia of stress and after A.C.T.H., or cortisone therapy, 
as being caused by an eosinolytic action of the adreno-cortical steroids. According 
to Rohr (1949) the bone marrow is the main site of the production of 
eosinophils, and Winqvist (1954) has shown that bone marrow eosinophils increase 
simultaneously with a marked drop in blood eosinophils following treatment 
with A.C.T.H., which he interpreted as due to a partial inhibition of the migration 
of mature eosinophils from the bone marrow into the circulating blood. 

Although Moberg found that the neutrophil count decreased rapidly follow- 
ing parturition, the present data support Garm (1949) and Kerr ef al in that an 
increase in neutrophils occurs at and following parturition and is associated with 
a definite absolute lymphopcenia. 

Moberg found that the number of eosnophils rose rapidly during the day after 
delivery and this was followed by a fall; but in the this study the eosinopcenia of 
parturition continued for some time, gradually returning to the pre-calving level. 

Monocytes showed no marked changes during the periods under review, but 
Ferguson et al observed an increase for the first few days after parturition. 


Lactation 


An attempt was made to correlate the blood picture changes with the quantity 
of milk secreted, but the interpretation of the results is difficult because, in dairy 
cows, the period of lactation corresponds to that of the next gestation. While the 
blood changes may, in part, be influenced by lactation they are more in accordance 
with those associated with pregnancy. 

Cellular counts are different according to whether the animal is bled before 
or after milking; Canham (1930) has shown that when cows are bled immediately 
after milking and again nine hours later before the next milking there is a reduc- 
tion in the erythrocyte count and an increase in white cells and eosinophils. 
Fraser (1930) recorded differences in the red cell and leucocyte counts of dry non- 
pregnant cows and dairy cows (presumably lactating), the former having 
erythrocyte counts of 6.6 million per cmm. and the latter 5.6 million per cmm. 
Higher values were also recorded for leucocytes of dry cows, the lower figures 
of the dairy cows being attributed to milk production and to pregnancy. 

There is a close similarity in the blood changes associated with the quantity 
of milk secreted and with pregnancy, the rise and fall being more evident for 
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lactation on the one hand and for pregnancy on the other. Lactation did not 
appear to have any noticeable influence on the erythrocyte picture or physical 
measurements, and the high neutrophil and low lymphocyte percentages recorded 
as the cows began to “dry off” accorded with those in the latter stages of 
pregnancy. Eosinophils were also reduced in the drying off period, and this 
corresponds to the eosinopeenia of late pregnancy. 

If any assessment of the effect of lactation is to be made, non-pregnant 
lactating animals must be used, in order that the development of the foetus and 
the stress at parturition would not complicate the results. 


Breed 


The standards set are for cattle in general, and there appears to be little 
difference in the standards for cattle in this country and those abroad. In a few 
records only has consideration been given to the possibility of variations among 
the breeds of cattle. The investigation of breed variances formed a part of this 
work, and they occur with changes in environment and with alterations in 
atmospheric conditions and with seasonal changes. Furthermore, an analysis of 
variance of the data revealed significant breed differences for nearly all the tests 
made (see Table 1). While highly significant differences (p= —0.001) occurred 
between the results in cows within the herds, indicating that cows have a blood 
picture peculiar to themselves, only differences of low significance were found 
between the measurements for the two herds within the breeds examined. 

Significant breed differences were found for the measurements of the 
erythrocyte picture; in the case of the erythrocyte count the value of p was 0.01, 
while for the packed cell volume and hemoglobin values p was less than 0.001. 
Such breed differences for these measurements could not be attributed to varia- 
tions in the diameter of erythrocytes. 

Although coagulation time did not vary between breeds, variations have 
been noted among the breeds according to their response to the influencing 
factors which have been discussed. Highly significant differences occurred for 
the erythrocyte sedimentation rate (p= <0.001). The marked fluctuations asso- 
ciated with the total leucocyte and platelet counts precluded the detection of any 
breed differences. The two major classes of cells, namely, neutrophils and 
lymphocytes, showed breed differences of p= <0.01, but only a low significance 
(p= <0.05) was found for eosinophils. Monocytes showed no variations. 

While the reasons for these breed variations are obscure, they may be 
explained in part by differences of origin and conformation, and by the quantity 
and quality of the milking potentiality. This assumption is exemplified by the 
fact that Jersey cattle seem to have a blood picture peculiar to themselves, their 
recordings showing variation from those of other breeds in addition to their 
response to climatic and environmental changes. In general, Guernsey cattle 
resemble the Jersey, and these animals, while not showing all the differences. in 
the blood picture attributed to Jersey cattle, showed similarity, more so than with 
other breeds. This tendency of Jersey and Guernsey cattle to. stand apart from 
the other breeds is what one would expect from the general evolutionary point of 
view of a breed developed on an island. 
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Summary 
The influence of age, environment, seasonal changes, pregnancy, lactation 
and breed on the blood picture of cattle has been discussed as revealed by the 
study made in 233 calves and 49 adult cattle selected from five dairy breeds. 
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OBSERVATIONS ON THE CEREBROSPINAL 
FLUID IN SOME CASES OF TRYPANOSOMIASIS 


IN CATTLE AND SHEEP 
R. L. CHANDLER, B.Sc., Ph.D., M.R.C.V.S.* 


West African Institute for Trypanosomiasis Research 


THE technique adopted by the author for obtaining cerebrospinal fluid (c.s.f.) 
from Nigerian Zebu cattle, and from sheep, was evolved after considerable experi- 
mentation and closely followed a technique described by Carmichael and Jones 
(1939). With this technique the suboccipital site is used. 

Examination of the c.s.f. 

Standard techniques were used to examine the c.s.f. as follows:—(1) General 
appearance; (2) microscopical examination of a fresh sample for trypanosomes and 
erythrocytes; (3) cell count—a chamber with the Fuchs-Rosenthal ruling was used; 
(4) centrifugation—any deposit was examined for presence of trypanosomes and 
erythrocytes; (5) protein estimation (a) using a Sicard-Cantaloube tube; (5) using 
a Lovibond colorimeter. 

A few preliminary c.s.f. samples were taken from normal Nigerian cattle and 
sheep; Carmichael and Jones (loc. cit) have made a thorough investigation into the 
normal standards for East African cattle. 

Samples were taken also from various cattle and sheep which were infected 
with trypanosomes or had a history of trypanosome infection. 


Results_of Examination of ¢.s.f-_samplees 
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Results 
The results (which were obtained incidental to certain other main ape: 


somiasis experiments) are summarised in the table. 
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It can be seen from the table that one trypanosome was detected in a c.s.f. 
sample from one sheep affected with T. vivax; however the c.s.f. sample also con- 
tained blood cells, and in view of the other results, it is postulated that this 
trypanosome had direct origin in the contaminating blood. The overall indica- 
tions on the basis of these limited results, are that T. congolense and T. vivax are 
not found in the c.s.f. of affected cattle and sheep. The values for protein and 
the cell counts do not indicate any abnormality. 

Discussion 

It is generally understood that trypanosomes are not found in the c.s.f. of 
domestic animals, but few results of examinations are recorded. Carmichael and 
Jones (loc. cit) did not detect trypanosomes in the c.s.f. of one ox infected with 
T. vivax that was studied. Curasson and Mornet (1948) report the finding of 
T. vivax in the c.s.f. of a sheep, but give no details; it is possible that their c.s.f. 
sample was contaminated with blood; it can be seen from the table that even a 
sample which is water-clear to the eye can be shown by centrifugation to contain 
erythrocytes. As far as the author is aware, there are no reports on c.sf. 
examinations made in T. brucei infections; this polymorphic trypanosome may 
enter the c.s.f. of domestic animals and investigation on this would be of interest. 

(Work submitted as part of a Thesis for degree of Ph.D. University of London) 

* Now at A.R.C. Field Station, Compton, Berkshire. 
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OBITUARY 
Professor George Henry Wooldridge 


GEORGE HENRY WOOLDRIDGE, Emeritus Professor of Veterinary Medicine, 
died on Friday night, August 30, 1957. He was 80 years of age. He had been 
ill for a few weeks and had been receiving treatment for an abdominal trouble in 
Hendon Cottage Hospital. The condition did not respond to medical measures 
and surgical interference was recommended. He was removed to Charing Cross 
Hospital, but he passed away a few hours after the operation was performed. 

Professor Wooldridge had been troubled with failing eyesight during recent 
years, but physically he remained remarkably fit for a man of his age, and mentally 
his faculties were unimpaired. In June he attended a meeting of the Executive 
Council of the Royal Veterinary College and visited the new Field Station and 
Farm at Little Heath, near Potters Bar. He toured the estate with his colleagues 
and entered freely into their discussions. During last session he attended the 
meetings of the Central Veterinary Society, and on several occasions took part in 
the discussions. He was listened to with great interest always for in virtue of 
his long experience he could summarise all that was best in the old and the new. 
Those who had known him for many years were wont to say that, except for the 
defects of his vision, he looked much more robust than he had done when they sat 
at his feet 30 or 40 years ago. 

George Wooldridge was a Staffordshire man and very proud of the fact. He 
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came of farming stock and was born at Stoke-on-Trent. He was one of a large 
family and most of his brothers and sisters lived to a great age. His schooldays 
were passed at St. Peter’s School at Stoke and at Ormes Boys’ School, Newcastle- 
under-Lyme. At first, like his friend and colleague, Share-Jones, he seemed to be 
destined for the teaching profession, and after leaving school he served as junior 
assistant at the E.M. School, Newcastle-under-Lyme, 1892-93. This did not 
satisfy his desire and he decided to become a veterinary surgeon. In 1893 he was 
placed as a pupil with J. Wilson, M.R.C.V.S., of Nantwich. This was the custom 
in those days and a very good custom too, for during the period of pupilage pupil 
and master were able to discover if the type of life suited the young man, and the 
young man could gain some knowledge of what would be expected of him in after 
years. In modern times many of the students who enter a veterinary college are 
blissfully ignorant of the hard facts of a veterinary surgeon’s life, and when they 
are faced with them on qualification and the dreams they have dreamed vanish, it is 
not surprising that they show some revolt. 

Young Wooldridge’s education began very wisely in a busy practice, and so 
when he entered the Royal Veterinary College in October, 1895, he was in no 
doubt as to the life before him. He was one of the first to undertake the new 
four-year course. His academic career was excellent and he qualified in July, 1899, 
being awarded first-class honours in the final examination. 

He became an F.R.C.V.S. in December, 1905. During his undergraduate 
career he gained first place in biology, chemistry, anatomy, surgery and medicine. 
He won the centenary medals and the Coleman Prize. After graduating he 
served for a year as Tutor at Camden Town. The title of Tutor has not been 
used since 1914. The duties were to assist the Professors in preparing the 
students for their examination. As a rule there were two Tutors. At the present 
time probably they would be classed as Assistant Lecturers. In 1900 Wooldridge 
was appointed to the staff of the Royal Agricultural College at Cirencester, and so 
followed in the footsteps of many men who achieved eminence in the veterinary 
profession. He became Professor of Veterinary Science and Bacteriology. In 
1903 he was appointed Professor of Veterinary Medicine at the Royal Veterinary 
College of Ireland. The College had been opened in 1900 and by 1903 students 
were reading for the final examination. Professor J. J. O’Connor was appointed 
to the Chair in Veterinary Surgery. Wooldridge spent five happy years in Ireland, 
and he loved to speak of those days. In some ways he became more “ Irish than 
the Irish ”. 

In 1908 the Chair of Materia Medica and Therapeutics at Camden Town 
fell vacant when Professor Woodruff succeeded Professor Pemberthy as Professor 
of Veterinary Medicine. Wooldridge was appointed to the post. This was the 
junior Chair at the R.V.C., and the Professor had charge of the Outpatients’ 
Department. In 1912, when Professor Woodruff left the College to become 
Principal of the Melbourne School, Wooldridge was translated to the Chair in 
Veterinary Medicine, and he continued in this post until his retirement in 1943 
when he was honoured by being elected Professor Emeritus. 

In 1936 he was made Vice-Principal of the R.V.C. 
Wooldridge’s career was spent in the Academic sphere, but he kept in constant 
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touch with Veterinary Practice, and he was an extremely competent practical 
veterinary surgeon. He took a full share in the conduct of the Clinic and Practice 
at Camden Town, and his services as a consultant were in constant demand. He 
was versatile in outlook, and was able to accommodate to the constant change in 
outlook and endeavour probably better than any man of his own generation. He 
took a very active interest in all matters which had a bearing on or impinged upon 
veterinary science. He was a member of Council and examiner for the Royal 
Sanitary Institute, and he was consultant and veterinary surgeon to the Dairy Show. 
He was Honorary Veterinary Surgeon to the Zoological Society of London. He 
served as President of the Central Veterinary Society, the National Veterinary 
Medical Association (now the B.V.A.), the Royal College of Veterinary Surgeons 
and the Comparative Medicine Section of the Royal Society of Medicine. He 
was for many years a Vice-President of the Research Defence Society and of the 
Victoria Veterinary Benevolent Fund. He had acted as examiner for the R.C.V:S. 
and the Universities of London, Liverpool and Manchester. 

He was joint Editor of the Veterinary Journal from 1906-14, and Treasurer 
of the N.V.M.A. for many years. He contributed many articles to veterinary 
literature and in this he was very versatile, his subjects ranging from surgery to 
hygiene and food inspection. 

He edited the two-volume Encyclopedia of Veterinary Medicine, and many 
of the sections of this book were under his name. In the literary field this was 
his “‘ magnum opus”. It filled a great want for within its pages a busy man, who 
had neither the time nor opportunity to study the veterinary literature intensively, 
could find the latest information on a great variety of topics and from authorita- 
tive source. 

Wooldridge’s reputation does not rest entirely on his academic and literary 
renown. He was a good veterinary physician and surgeon. As a surgeon he was 
deft, accurate and gentle with his hands. He did not employ the elaborate 
measures which are the vogue in modern times, and he did not follow the rigid 
aseptic rules. He got results and good results probably because he was gentle 
and rapid and did not impair his patients’ resistance by unnecessary trauma. It 
may be interesting to some to realise that the wearing of masks and rubber gloves 
does not gainsay the evils of tissue damage. 


The Man 


When I first met Professor Wooldridge, nearly 40 years ago, his appearance 
did not conform to my idea of the physical attributes of a veterinary surgeon. 
He was tall and thin. He wore “ pince-nez” set at an angle; he had waxed ends 
to his moustache which stuck out like spikes. He wore a starched collar which 
appeared to be 6in. deep and I wondered how he could remain comfortable in it. 
He seemed to be flying about the College continually, and he appeared to pay 
undue attention to small details which another man would ignore. I think this 
was because he was so earnest in all his actions. He was trim, tidy and precise 
in his work, and recognising this it was with some surprise that I first viewed the 
interior of his office under the arch. Chaos was supreme. The table, the shelves 
and the floor were heaped with a mass of papers and letters and odd objects of 
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all kinds. The heaps extended into the small lobby outside the door. There was 
no place available where he could write a letter or a certificate and perforce these 
tasks had to be performed in the gateman’s small lobby. There were hats, coats, 
probangs, extraordinary iron contraptions which had been used as splints in the 
treatment of fractures in horses, specimens of drains, ventilators, etc., dust balls, 
dung balls, urinary calculi and dusty bottles containing morbid specimens and 
parasites strewn all over the place. The strange thing was that when he wanted 
some particular object he seemed to be able to find it at once. I have seen him 
stick his hand into a heap of papers and withdraw a required letter. There was 
not a Refectory in the College, and he used to bolt away at 1 o’clock for lunch 
and be back ready to give a lecture or demonstration at 2 o’clock. The work he 
could get through in a day was remarkable. He would perform one or two 
operations on horses, he was expert at neurectomy and spaying, two or three on 
dogs, give two lectures a day and find time to examine a few horses for soundness 
and deal with the clients at the subscribers’ clinic. 

In spite of all his preoccupation and multitudinous duties Professor 
Wooldridge was always approachable. He would always find time to help 
students and try to resolve their difficulties, academic and personal. If he 
could not provide a solution immediately he would go to infinite trouble to do so, 
sometimes to the embarrassment of the suppliant. He took a great interest in the 
social and sporting side of the students’ life. At dances and balls the serious, 
intent professor underwent a metamorphosis. He would take the floor early and 
stay late, and he was a great ladies’ man and they loved him. He was a keen 
supporter of the Rugby and Soccer teams, and until his eyesight began to fail he 
played Tennis with great vigour and skill. As I watched him grow older he 
matured to an extraordinary degree. He ceased to flit about and worry as had 
been his wont, he cut the long waxed ends off his moustache and discarded the 
high collar. As the mellowness of age developed his concern for trivial detail, 
which had been almost an obsession in his earlier years and quite often of some 
irritation to his colleagues, gradually abated and he was able to look on life with 
a more composed and philosophical air. This had also its material reflection on 
his physique. It was good to see him blossom in weight and girth until his thin, 
spare frame acquired a robust and benevolent look. A severe illness in 1931, 
when he fell a victim to Psittacosis, marked a turning point in his life as I 
knew him. He still worked very hard and earnestly, but in a steadier, more placid 
manner. By this time, thanks to the efforts of Sir Frederick Hobday, he was 
provided with assistance, and it was not necessary for him to do every job with 
his own hands. He soon acquired the knack of delegating work and responsibility 
to others and to assume his rightful and most valuable role as administrator and 
adviser. 

In 1939 came the Second World War and the evacuation from Camden Town. 
He had to “ pull up his roots and settle in a strange place, work in inadequate 
premises and without the wealth of clinical material to which he had been 
accustomed. He made the best of a bad job and soon had his department going 
well. In 1943 he reached the official retiring age. He was fit and well in every 
way and much to his own sorrow and that of his colleagues and students, the 
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College authorities enforced his retirement. Why this action was taken was 
beyond the comprehension of most of the members of the profession. 

There can be no doubt that Wooldridge felt his severance from the College 
very deeply, and this sentiment was shared by the students past and present. 

Time is a great healer and in due course he was able to settle down to a way 
of life completely different from that which he had followed for 50 years. He was 
able to give more time to the R.C.V.S. and other bodies on which he served. He 
had more time for consultations and he could take a “ nap” in the afternoon. He 
continued to take a deep interest in his old College, serving on its Executive 
Council, and he was a constant and welcome visitor at all the students’ social and 
sporting occasions. When the sadness occasioned by leaving the College abated 
Professor Wooldridge had a very full and happy life until failing eyesight put an 
end to many of his outside activities. I think the one which caused him greatest 
grief was that he could no longer tinker about in his beautiful garden and tend to 
his rose trees. He was a great lover of roses, and it was rare to see him without a 
“ button-hole flower”. When he could no longer recognise faces he was able to 
salute friends and old students correctly on hearing the sound of their voices. He 
loved to receive visitors and especially to talk of the times that are past. His 
memory of men and things connected with Camden Town and the profession was 
remarkable and his visitors were never bored. 

When his final illness came he was not a very co-operative patient, and it is 
strange that this man who had been a great believer in the merits of medicine 
became very stubborn when his doctor desired him to be a recipient. 

No account of Professor Wooldridge can be given without mention of his 
gracious and gentle wife who was his partner and helpmate for over 50 years. 
Their partnership was superb and he acknowledged fully that any success that 
had come his way in life was due in great measure to his wife. The last time I 
saw him he said that he had been the luckiest man in the world in being blessed 
with such a wife, and he only knew one man who could approach him in this 
fortune. On my asking who this other person was he replied “ Why the chap who 
married her sister ”’. 

They grew old gracefully together and what better testimonial could they 
acquire than that given to them by all their friends in and out of the profession 
“Uncle George ” and “ Auntie Elsie ”. 


Dr. William Scott 
AS we are going to press we learn, and with great regret, of the death of Dr. 
William Scott, of Bridgwater, on Friday, October 11, 1957. He was a valued 
contributor to the columns of this journal over many years. We extend our 
sympathy to his family. 


THE BRITISH VETERINARY JOURNAL 


NEWS 
New Research Centre for I.C.I. 


A NEW Research Centre, built at a cost of over one million pounds, was opened 
at Alderley Park, Cheshire, on October 1, 1957, by Lord Waverley. 

This new Centre will enable I.C.I. to bring together their research teams, 
which hitherto have been lodged in various parts of the country. 

It is hoped that this will result in greater efficiency, increased production and 
also better working facilities for the staff. 

The research covers both infectious and non-infectious diseases. The work 
which will be done at Alderley Park can be described as consisting of the Chemical 
Synthesis of potential drugs and the study of their biological properties. 

This new Centre will use 500,000 animals a year, and elaborate care is being 
taken to obtain “clean prototypes”. A very strict system of decontamination 
and sterilization is observed throughout the Centre, and no expense has been 
spared to make this the most up-to-date set of buildings of their kind. 


The Bibby Nutrition Research Station 


THE new nutrition research station of J. Bibby & Sons, Ltd., which was opened 
on September 23, 1957, is a converted country house, “ Weatherstones,” at Neston 
in the heart of the Wirral peninsular. House and grounds cover 10 acres. It is 
eleven miles from Liverpool and a similar distance from Chester. 

For some years it has been the headquarters of the Nutrition Research and 
Advisory Department of the company’s animal feeding stuffs division. Hitherto, 
research buildings and staff have been limited, particularly on the laboratory side. 

Now the research facilities have been increased. Three acres have been 
covered with laboratories and buildings to house cattle, pigs and poultry used for 
experimental nutritional research. 

Reason for the expansion of research is that animal production in Britain is 
becoming more intensive, and there is a demand for feeding stuffs of ever higher 
nutritional value. The company intends to keep apace of developments and even 
anticipate demands through the work at the new Research Station. 

The task of the research staff is to formulate more economical and nutrition- 
ally better animal foods, search for new raw materials, and develop improved 
methods of feeding livestock for the production of meat, milk and eggs. 

Laboratories—An L-shaped block of laboratories accommodates 10 research 
workers and a larger number of assistants. A further block attached to this 
main building is devoted to veterinary diagnosis and facilities for post-mortem 
investigation. This part of the work is mainly for the advisory service to farmers. 
Officers in the advisory and research groups are purposely linked together in one 
department, so that both may benefit from an exchange of experience and cross- 
fertilisation of ideas. 
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